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PROCEEDINGS, PART I 


The Society is not responsible, as a body, for the statements and opinions edvaneet 


SUMMARY OF THE PROCEEDINGS OF THE THIRTY- 
FOURTH ANNUAL MEETING 


Cuicaco, ILL., JUNE 22-26, 1931 


Tse Tuirty-rourtH ANNUAL MEETING OF THE AMERICAN 
SOcIETY FOR TESTING MATERIALS was held at The Stevens, Chicago, 
Ill., June 22-26, 1931. The following is an analysis of the registered 
attendance at the meeting: Members in attendance or represented, 
844; guests, 607; total, 1451; ladies, 48. The corresponding statistics 
for the Thirty-third Annual Meeting are: Members in attendance ~ 
or represented, 954; guests, 138; total, 1092; ladies, 269. 

There were also approximately 140 exhibitors and their repre- 
sentatives who were registered for the First Exhibit of Testing Appa- 
ratus described below, which number is not included in the registration 
for the meeting. . 

THE First EXHIBIT OF TESTING APPARATUS AND MACHINES 
sponsored by the Society was held in the Exhibition Hall of The 
Stevens in conjunction with the Thirty-fourth Annual Meeting. 
Twenty-eight commercial exhibitors had their apparatus and ma-- 
chines on display in thirty-three booths. In addition there were | 
fifteen booths in which certain research laboratories and institutions 
and A.S.T.M. committees displayed special testing apparatus and 
equipment not manufactured or distributed commercially. There 
were three Society committees and ten research institutions in this 
group. ‘The technical and educational aspect of testing rather than > 
the purely commercial side was emphasized and all who took part in | 
the Exhibit cooperated to create an atmosphere which would be in 


keeping with the technical nature of the Society’s activities. a ny 
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‘SUMMARY OF PROCEEDINGS 


First SESSION—TUESDAY, JUNE 23, 10 A.M. 


Reports of Administrative Committees; Nomenclature and Testing 


- ‘y President K. G. Mackenzie in the chair. 
President Mackenzie in opening the Thirty-fourth Annual Meet- 
ing called attention to the fact that a Society is a voluntary organiza- 

_ tion of individuals banded together for the common purpose of secur- 
ing results of mutual benefit which could not be secured without od 
organization, and that the annual meeting was a fitting culmination __ 
of a year’s cooperative effort by the committees through which the 
work of the Society is carried on. He reviewed briefly the accom- 
plishments of the Society during the past year that were of unusual 
interest and called attention to the many activities of the Society’s 
committees as outlined in the annual reports. He directed attention 
to the several features of this annual meeting which were of outstand- 
ing importance, namely, the symposiums on effect of temperature on 
the properties of metals, on malleable iron castings, on weathering 
characteristics of masonry materials and on abrasion testing of rub- 
ber. He cited especially the cooperation with other national engi- 

- neering societies that had made these symposiums possible and also 
the joint meeting with the Western Society of Engineers on the 
economic significance of specifications for materials. 

The President also called attention to the First Exhibit of Test- 
ing Apparatus and Machines being held as an adjunct of the annual 
meeting, arranged not as a commercial undertaking but intended to 
afford information on new developments in testing apparatus. 

The minutes of the Thirty-third Annual Meeting were approved 
as printed in the 1930 Proceedings.’ 

The President appointed a Committee of Tellers consisting of 
T. R. Lawson, chairman, J. M. Darke and J. H. Smith to canvass 
the vote on the election of officers, the report of the tellers to be 
received at the Annual Meeting Dinner on Wedresday evening. 

The report of Committee E-6 on Papers and Publications was 
presented from manuscript by the chairman, C. L. Warwick. On 
motion, the report of the committee was adopted. 

The report of Committee E-9 on Correlation of Research was 
presented by the chairman, H. F. Moore. On motion, the report 
of the committee was adopted. 

The report of Committee E-10 on Standards was presented by 
the chairman, T. R. Lawson. On motion, the report of the com- 
mittee was adopted. 


— 
=. 
<a 
1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 11 (1930), 


‘The report of the Executive Committee was presented by the 


THIRTY-FOURTH ANNUAL MEETING | 


Secretary-Treasurer, C. L. Warwick. The report discussed member- 
ship activities, including the establishment of a sustaining class of 
membership, local activities including the organization of district 
committees, activities of the numerous standing committees, publi- 
cations, finances, publicity and promotional activities, exhibit of 
testing apparatus and machines, and administrative matters concern- 
ing relations with other societies and international relations on various 
standardization projects. The following revision of the By-laws 
recommended by the Executive Committee was approved for refer- 
ence to letter ballot of the Society for adoption: 

Article I, Members and Their Election—Amend Sections 1 and 2 
by providing for a class of Sustaining Members. 

Article VI, Procedure Governing the Adoption of Standards.— 
Amend Section 2 to provide that questions affecting the proposed use 
in a standard or tentative standard of any device or process forming 
the subject matter of an existing copyright or trade mark be also 
submitted to the Executive Committee for review prior to submission 
to the Society as is the case with material covered by patent. 

Article VII, Dues—Amend Section 1 to provide for annual 

dues of $100 for Sustaining Members. 
On motion, the report of the Executive Committee was adopted. 
The report of Committee E-1 on Methods of Testing was pre- 
sented by the chairman, W. H. Fulweiler. In presenting the report 
Mr. Fulweiler called on H. F. Moore to present the report of the 
Technical Committee on Mechanical Testing, on E. C. Bingham to 
present the report of the Technical Committee on Plasticity, Con- 
sistency, Etc., and on W. A. Shewhart to describe the work of the 
Technical Committee on Presentation of Data. On motion, the 
report of the committee was adopted, subject to a favorable letter 
ballot of Committee E-1.! 

The report of Committee E-8 on Vitalalenen and Definitions, 
Cloyd M. Chapman, chairman, was presented by the secretary, R. E. 
Hess. The approval by Committee E-8 for adoption as standard of 
the definitions for the terms “spalling” and ‘‘pyrometric cone equiva- 
lent”? was reported. On motion, the report of the committee was 
adopted, subject to a favorable letter ballot of Committee E-8.? 

A paper entitled ‘High-Temperature Characteristics of Metals 
Revealed by Bending” by Howard Scott was presented from manu- 
script by the author. 


1 The report was submitted to letter ballot of the committee, which consists of 54 members; 33 
members returned their ballots, ail of whom have voted affirmatively. 

2 The report was submitted to letter ballot of the committee, which consists of 48 members; 29 
members returned their ballots, all of voted 
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SUMMARY OF PROCEEDINGS 


| 3 At President Mackenzie’s invitation, Thomas Spooner ele 
____ during the remainder of the session. 
I A paper entitled “Damping Capacity of Materials” by G. S. 
von Heydekampf was presented by the author and discussed. 
A paper entitled “Methods for Determining the Physical Prop- 
erties of Certain Rubber Compounds at Low Stresses” by R. L 
Templin and R. G. Sturm was presented by Mr. Templin. 
The meeting then adjourned till 2 p. m. 


SECOND SESSION—TUESDAY, JUNE 23, 2 P.M. 
be On Paving and Waterproofing Materials; Coal and Timber ail » 


(Held Simultaneously with Third Session) _ 


Mr. C. S. Reeve in the chair. 

The report of Committee D-7 on Timber was Ron by the 
chairman, Hermann von Schrenk. The report as preprinted recom- — 
mended a revision for immediate adoption in the Standard Method 
of Test for the Distillation of Creosote Oil (D 246-30). As a result 
of further consideration of this revision, the committee decided to 
withdraw the proposed revision. In presenting the report Mr. von 
Schrenk called on S. R. Church to present the report of Subcommittee 
VI on Timber Preservatives. On motion, the report of the committee — 
was adopted. 

The report of Committee C-5 on Fire Tests of Materials and 4 
Construction, in the absence of the chairman, R. P. Miller, was pre- | 
sented by the secretary, Fitzhugh Taylor. On motion, the report | 
of the committee was adopted. _ 

The report of Committee D-4 on Road and Paving Materials ‘, 

was presented by the chairman, P. J. Freeman. The proposed 
revisions of the definitions of the terms ‘“‘bitumens,” “asphalts,” 
“flux,” “tars” and “‘pitches” appearing in the Standard Definitions 
of Terms Relating to Materials for Roads and Pavements (D 8 - 18) 
were accepted for publication as tentative. The addition of a note 
of caution regarding the high-distillation thermometer in the Standard 
Method of Test for Distillation of Bituminous Materials Suitable 
for Road Treatment (D 20 —- 30) was recommended by the committee 
as an editorial change. On motion, the report of the committee was 
adopted. 

A paper entitled ‘Modern Paving Emulsions, Types, Character- 
istics and Test Methods” by C. L. McKesson was presented by the 
author and discussed. 
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The report of Committee D-8 on Bituminous Waterproofing 

and Roofing Materials was presented by the chairman, S. T. Wagner. 
The proposed revision of the Tentative Methods of Testing Asphalt 
Roll-Roofing Surfaced with Fine Talc, Granular Talc or Mineral 
Granules, Likewise Asphalt Shingles Surfaced with Mineral Granules 
(D 228-30 T) was accepted, the methods as revised being continued 
as tentative. On motion, the report of the committee was adopted. 

The report of Committee D-5 on Coal and Coke was presented 
by the chairman, A. C. Fieldner.. The advancement to standard of ==> 
the Tentative Method of Test for Size of Anthracite (D 310-29T), 
as revised, was approved for reference to letter ballot of the Society — 
for adoption. In presenting the report, the chairman recommended 
the addition of a statement concerning the activities of Subcommittee — 
VIII on Foundry Coke Specifications including a paper entitled 
“Stability Tests on Semet-Solvay Coke for Standard Sample” by 
R. M. Fowler to be appended to the report. On motion, the report 
of the committee was adopted. 

The report of Sectional Committee on Classification of Coals 
was presented by the chairman, A. C. Fieldner. On motion, the 
report of the committee was accepted for publication. 
‘The meeting then adjourned till 8 p. m. 
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SEssION—TvEsDAY, JUNE 23, 2 P. M. 
On Effect of Temperature on the Properties of Metals 


if 


(Joint Session with American Society of Mechanical Engineers) 


(Held Simultaneously with Second Session) 


President K. G. Mackenzie in the chair. rs 

The Report of Joint Research Committee of A.S.M.E. and 
A.S.T.M. on Effect of Temperature on the Properties of Metals was 
presented by the chairman, H. J. French. In presenting the report __ 
Mr. French called upon the various authors to present their reports . 
and papers appended to the report, as follows: 

“Progress Report on Fatigue Tests of Low-Carbon Steel at — 
Elevated Temperatures,” by H. F. Moore and N. J. Alleman— 
presented by Mr. Alleman. ; 

“Apparatus for Low-Temperature Endurance Testing,” by 
H. W. Russell and W. A. Welcker, Jr.—presented by Mr. Russell. 

“New Creep Testing Apparatus at the Massachusetts Institute a 
of Technology,” by F. H. Norton and J. B. Romer—presented from — 
manuscript by Mr. Romer. — 


pP—I—2 
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On motion, the report of the committee was accepted for pub- 
lication. 

The President extended a cordial welcome to the members of 
the American Society of Mechanical Engineers at this joint session 
of the A.S.M.E. and A.S.T.M. on the Effect of Temperature on the 
Properties of Metals. He then introduced W. L. Abbott, Past- 
President of the A.S.M.E., who opened the Symposium on Effect of 
Temperature on the Properties of Metals sponsored by the A.S.M.E.- 
A.S.T.M. Joint Research Committee.1_ In opening the symposium, 
Mr. Abbott stated that in the rapidly expanding field of the applica- 
tion of metals at high and low temperatures it becomes useful at 
intervals to take stock of present knowledge and perhaps also to 
appraise recent accomplishments even though much progress is made 
each year. This symposium, arranged to coordinate the interchange 
of information or ideas reiating to the effect of temperature on the 
properties of metals, also provided a means to discuss the engineers’ 
needs for materials to withstand high temperatures and stresses and 
just how well available materials meet these requi. -ments. 

President Mackenzie then introduced A. D. Bailey and H. W. 
Gillett, chairman and secretary, respectively, of the first part of the 
Symposium. Mr. Bailey announced a novel feature in the holding 
of the Symposium, since more data had been accumulated than 
could be presented individually by the authors of the 28 papers at 
the two sessions, of which this was the first. Instead of having each 
individual paper presented by the respective author, the papers 
were divided into two groups, relating to the two major phases of the 
subject, the first of which on “Engineering Trends and Require- 
ments for Metals at High and Low Temperatures,” constituting 11 
papers, was abstracted by L. W. Spring, a member of the Joint Com- 
mittee and an investigator in this field. 

The substance of this group of papers which discussed the subject 
from the engineers’ viewpoint was then ably presented in abstract 
form by Mr. Spring, following which the papers, which are as follows, 
were discussed individually and in groups: 

“Trends in Engineering Requirements for Metals for the Power 
Plant Industry—Steam Boiler and Superheater Division” by H. J. 
Kerr. 

“Steam Turbine Materials for High Temperatures” by R. C. 
Allen. 


1 The papers, complete with discussion, entering into this Symposium have been assembled in a 
separate volume entitled ‘‘ Effect of Temperature on the Properties of Metals,”’ published jointly by 


the two Societies. 
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5 “Metallurgical Requirements for High-Temperature Steam 
Piping” by F. W. Martin. 
“Needs of the Oil Industry for Metals at High Temperatures” — 
by E. S. Dixon. 
“Corrosion and Other Problems in the Use of Metals at High © 
Temperatures in the Chemical Industries” by F. H. Rhodes. 
“Engineering Requirements and Trends for Metals in the Ferrous 
Metal Industries” by J. C. Woodson. 
“Engineering Requirements and Trends for Metals in the Non- 
Ferrous Roasting, Smelting and Refining Industry” by R. E. Brown. 
“Engineering Requirements in the Automotive Industry for 
Metals Operating at High Temperatures” bv A. L. Boegehold and 
J. B. Johnson. 
“Use of Metals at Elevated Temperatures in the Ceramic In- 
dustry” by C. E. Williams. 
“The Trend of Progress in Great Britain on the Engineering 
Use of Metals at Elevated Temperatures” by R. W. Bailey, J. H. S. 
Dickenson, N. P. Inglis and J. L. Pearson. 
“The Mechanical Properties of Metals at Elevated Tempera- 
tures” by Pierre Chevenard. 


continued in the Fourth Session. aS 


ai 
FOURTH SESSION—TUESDAY, JUNE 23, 8 P.M. 


Symposium on Effect of Temperature on the Properties of Metals 


(Joint Session with American Society of Mechanical Engineers) 


President K. G. Mackenzie in the chair. 

The Symposium on Effect of Temperature on the Properties of 
Metals, which had been opened in the Third Session, was continued 
in this session with a group of 17 papers on the second major phase of 
the subject, namely, ‘‘Properties of Available Metals for High- and 
Low-Temperature Service.” 

President Mackenzie introduced F. M. Becket and H. W. Gillett, 
chairman and secretary, respectively, of the second part of the Sym- 
posium. 

Chairman Becket announced that the same procedure would be 
followed in this session as in the preceding one, and that the papers 
would be abstracted by H. J. French, chairman of the Joint Research — 


The meeting then adjourned till 8 p. m., the ope being 


(Held Simultaneously with Fifth Session; Continued from Third aan Big: ie 
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The substance of this group of papers which discussed the sub- 
. Sect from the viewpoint of the metallurgist, to the end that the ultimate 


in abstract form by Mr. French and following which the papers 
which are as follows were discussed individually and in groups: 
: “Zinc Alloys for High and Low-Temperature Service” by 
+H. A. Anderson. 

“The Mechanical Properties of Aluminum and Magnesium 
Alloys at Elevated Temperatures” by R. L. Templin and D. A. Paul. 

“Properties of Bearing Metals at Normal and Elevated Tem- 
peratures” by E. R. Darby. 

“Properties of Copper and Some of Its Important Industrial 
_ Alloys at Elevated Temperatures” by W. B. Price. With discussion 
by W. H. Bassett. 

“High-Temperature Creep Properties of Wrought Carbon and 
Low-Alloy Steels” by A. P. Spooner and F. B. Foley. 

“The Performances of Cast-Carbon and Low-Alloy Steels in 
_High- and Low-Temperature Service” by R. A. Bull. 

“Effect of Elevated Temperatures on Certain Mechanical 


. rf: Properties of Gray Cast Iron and Malleable Iron” by J. W. Bolton 

and H. Bornstein. 

- “The Wrought Austenitic Alloys” by R. H. Aborn and E. C. 
Bain. 


“The Effect of Temperature on Some Properties of Iron-Chro- 
mium-Nickel Alloys” by N. B. Pilling and Robert Worthington. 


F et “Nickel and Nickel Alloys Other than the Nickel-Chromium- 
5 aa Iron Group” by C. A. Crawford and Robert Worthington. 
ay “High-Chromium Steels for Extreme Service Conditions” by 


E. MacQuigg. 
“Properties of the Rare Metals for High-Temperature Service” 
by W. H. Swanger. 
“ae “Effect of Temperature on the Properties of Nitrided Alloys” 
by O. E. Harder. 
“Effect of Low Temperatures on Metals and Alloys” by H. WwW. 
Russell. 
“Thermal Expansion of Metals” by N. L. Mochel. 
“Note on Applications of Data on the Thermal Conductivity of i | 
Metals” by M. S. Van Dusen. en 
. “Supplementary Bibliography on Effect of Temperature on the _ 
Properties of Metals” by L. F. McCombs. 
The meeting then adjourned till the following morning. 
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On Textiles, Rubber Products, Symposium on Abrasion Testing 


(Held Simultaneously with Fourth Session) vel 


‘Mr. S. T. Wagner in the chair. 
The report of Committee D-13 on Textile Materials, in the 
absence of the chairman, H. J. Ball, was presented by the first vice- 
chairman, K. B. Cook. The proposed Tentative Specifications and 
Test Methods for Cotton Goods for Rubber and Pyroxylin Coating, 
Specifications for Enameling Duck for the Tire Industry, Specifica- 
tions for 0.007-in. Cotton Tape and Method of Determining Relative 
Humidity were accepted for publication as tentative. . 
The proposed revision of the Standard Specifications for Toler- 
ances and Test Methods for Electrical Silk and Cotton Tapes 
(D 259-27) in the form of new tentative specifications was ac- 
cepted for publication as tentative. 
It was recalled that the revision proposed in 1930 of the Standard 
Specifications for Textile Testing Machines (D 76-27) which in- 
volved a patented device was accepted last year for publication as 
tentative subject to the approval of the Executive Committee of 
the Society after reviewing the situation in respect to patent features. 
The Executive Committee has recently granted permission to Com- 
mittee D-13 to include reference to certain patented devices in the 
specifications upon satisfactory assurance of the owner of the patent 
that the patent will not result in an exorbitant price of these devices 
to the consuming public. This proposed revision of the specifications, 
which reads as follows, will accordingly be published as tentative: 
Section 6 (a) Fabric Jaws.—Add the following new paragraph 

to this section: 


In the case of vertical or upright testing machines, where the upper jaws 
are not held in positive alignment, it is recommended that the lower jaw of 
the testing machine be provided with two tapered pins one on each side about 
3 in. in diameter which project upward and are adjustable for different spacing 
between the top and bottom jaws. The upper ends of these pins shall fit into 
the tapered holes in the upper jaw when placing the specimen but disengaging 
when the jaws separate. In this way they regulate the distance between the 
jaws and hold them in positive alignment while the test specimen is being 
inserted. 


The proposed revisions of the Tentative Specifications for Chafer 
Tire Fabrics (D 316-30 T), for Tolerances and Test Methods for 


Rayon (D 258-27 T) and Methods for Identification of Textile 
Fibers and Their Quantitative Determination in Mixed Goods 
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vised “oot continued as tentative. On motion, the report of the wk 
committee was adopted. 

The report of Committee D-11 on Rubber Products, in the 
absence of the chairman, W. B. Wiegand, was presented by the 
secretary, Arthur W. Carpenter. The proposed Tentative Specifica- _ 
tions for Rubber Pump Valves were accepted for publication as ten- | 


was accordingly approved. 
The proposed revision of the Standard Methods of Testing Rub- © 
ber Products (D 15 — 24) was accepted for publication as tentative. 


Ih the report as the committee also recommended 


Cable: 30-per-cent Hevea Rubber (D 27-28 T). 

these revisions the committee also recommended additional diate 
_ in the revisions as preprinted and recommended that the specifications 
as thus revised be continued as tentative. These changes have been _ 
incorporated in the revisions recommended originally and are given 
in detail in the Appendi* the Report of Committee D-11 on Rubber 
Products.! The revisic . the original recommendations and changes 
in the specifications we accepted, the specifications as revised being 
continued as tentative uibject to a favorable letter ballot of Com- 
mittee D-11.? # 

The proposed rev .ons of the Tentative Specifications for eatin, 
Hose (D 54-24 T) : ad Tentative Methods of Chemical Analysis of 
Rubber Products (1' 297-29 T) were accepted, the specifications 
and methods as revise | being continued as tentative. 

The committee w thdrew its recommendation for advancement 
to standard of the Tentative Specifications for Rubber Insulating 
Tape (D 119-28 T) vhich appeared in the report as preprinted. 
On motion, the report o* the committee was adopted. 

Mr. Wagner then invited H. A. Depew to preside over the Sym- 
posium on Abrasion Testing of Rubber. 

Mr. Depew in introducing the Symposium stated that ten years 
ago Committee D-11 on Rubber Products recognized that the work 
it was doing had gone as far as it could without the development of 
new performance tests that would evaluate rubber better than the 
methods that were in use up to that time. It was decided that this 
could be achieved best by devoting more time to the development of 


1See p. 550. 


2The subsequent letter ballot on this recommendation resulted as follows: 26 affirmative, 
1 negative, with 7 members not voting. 
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bf tative to supersede the present Standard Specifications for Rubber 
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performance tests and in standardizing these tests. Accordingly a 
Subcommittee on Performance Tests was appointed in 1923, which 
was later divided into three subcommittees, namely, on Aging, on 
Flexing and on Abrasion. 

He stated that the Abrasion Testing Committee carried out a — 
number of programs in correlation with laboratory tests and it was 
believed that a great deal of information had been collected on abra- 
sion testing of rubber and that one of the important reasons for 
arranging for this symposium had been to offer an occasion where 
this information could be made available. He accordingly made an 
appeal for discussion to cover not only the papers presented but also © 
other subjects of interest in connection with abrasion testing, includ- 
ing such subjects as correlation of service tests with laboratory tests, 
unusual service conditions and results, design of an ideal abrasion 
machine, and cutting tests and their value in determining abrasion © 
resistance. 

The papers comprising the symposium were then presented, a . 
follows: 

“Study of a Test for Tear Resistance of Vulcanized Rubber 
Compounds” by Arthur W. Carpenter and Z. E. Sargisson—pre- 2 
sented by Mr. Carpenter; 

“Abrasion Tests of Vulcanized Rubber Compounds Using an 
Angle Abrasion Machine” by J. L. Tronson and Arthur W. Car-— 
penter—presented by Mr. Tronson; 

“The Measurement of the Wort: Done in Punching a Rubber — 
Cylinder from a Test Sheet” by H. A. Depew, S. I. Hammond and 
E. G. Snyder—presented by Mr. Depew; . 

“Abrasion Testing of Rubber with Bureau of Standards Type 
Machine” by W. E. Glancy—in the absence of the author presented 
by Arthur W. Carpenter; 

“Comparative Tests of Four Abrasion Machines” by C. A. 
Klaman—in the absence of the author presented by H. A. Depew. 

The presentation of these papers was followed by discussion. 


‘The meeting then adjourned till the following morning. pa 


On Steel, Wrought Iron, Magnetics « 
- (Held Simultaneously with Seventh Session) — 


Mr. G. A. Reinhardt in the chair. 
The report of Committee A-2 on Wrought Iron, in the absence rion 
of the chairman, H. W. Faus, was presented by the secretary, G. H. a 
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Woodroffe. The revisions proposed for immediate adoption in the 
Standard Specifications for Welded Wrought-Iron Pipe (A 72-30) 
were unanimously approved for reference to letter ballot of the 
Society for adoption, this recommendation requiring a nine-tenths 
vote. The proposed revisions of the Standard Specifications for 
Staybolt, Engine-Bolt and Extra-Refined Wrought-Iron Bars (A 84 - 
30) and of the definition for the term “‘double-refined iron,” appearing 
in the Standard Definitions of Terms Relating to Wrought-Iron 
Specifications (A 81-30), were accepted for publication as tentative. 
On motion, the report of the committee was adopted. 

The report of the Sectional Committee on Standardization of 
Dimensions and Material of Wrought-Iron and Wrought-Steel Pipe 
7 and Tubing was presented by the chairman, H. H. Morgan. On 

motion, the report of the committee was accepted for publication. 

t The report of Committee A-10 on Iron-Chromium, Iron-Chro- 
mium-Nickel and Related Alloys was presented by the chairman, 
Jerome Strauss. On motion, the report of the committee was adopted 
subject to approval by letter ballot of the committee. 

A The report of Committee A-1 on Steel was presented by the 
F chairman, J. B. Young. The proposed Tentative Specifications for 
Normalized and Tempered Alloy-Steel Forgings for Locomotives, and 
Specifications for Steel Plates of Flange and Firebox -Qualities for 
Forge Welding were accepted for publication as tentative. 

The revision proposed for immediate adoption in the Standard 
. Specifications for Alloy-Steel Bolting Material for High-Temperature 
= Service (A 96-27) was unanimously approved for reference to letter 


SUMMARY OF PROCEEDINGS 


4 ballot of the Society, this recommendation requiring a nine-tenths 
vote. The advancement to standard of the tentative revision of the’ 
i‘ Standard Specifications A 96-27, proposed last year, was also ap- : 


proved for reference to letter ballot of the Society for adoption. 
The proposed revisions of the Standard Specifications ior ' 
Quenched-and-Tempered Carbon-Steel Axles, Shafts and Other 
Forgings for Locomotives aud Cars (A 19-27), for Quenched-and- 
Tempered Alloy-Steel Axles, Shafts and Other Forgings for Locomo- 
tives and Cars (A 63-27), for Steel Plates of Structural Quality for 
Forge Welding (A 78 — 30) and for Structural Silicon Steel (A 94 - 29) 
were accepted for publication as tentative. 
The committee also recommended a revision of the Standard t 
___ Specifications for Billet-Steel Concrete Reinforcement Bars (A 15 — 30) 
_ for publication as tentative. After discussion the revision was on n 


Qa & cr. 


1 The report was submitted to letter ballot of the committee which consists of 47 members; 32 
members returned their ballots all of whom have voted affirmatively. 3¢ 
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motion accepted for publication as tentative with the phrase “the 
design” changed to read “their design” in the second paragraph of 
the revised Section 11 (a) on Test Specimens, thus making this para- 
graph read as follows: a 
In case it is necessary to dete ae the tensile or bending properties of the WT st 


bars without regard to their design, the specimens shall be machined to a uni- — 
form cross-section for a length of at least 9 in. 


In addition to the recommendations concerning standards and 
tentative standards appearing in the report as preprinted, the com- 
mittee recommended the following revision of the Standard Specifica- — 
tions for Rail-Steel Concrete Reinforcement Bars (A 16-14) for 
publication as tentative: 

Section 7 (a).—Change from its present form: namely, 


7. (a) Tension and bend test specimens for plain and deformed bars shall 
be taken from the finished bars, and shall be of the full thickness or diameter 
of bars as rolled; except that the specimens for deformed bars may be machined 
for a length of at least 9 in., if deemed necessary by the manufacturer to obtain 


7. (a) Tension and bend test specimens for plain and deformed bars shall 
be of the full section of bars as rolled. For tension tests of deformed bars as 
rolled the sectional area used for unit stress determination shall be calculated — 
from the length and weight cf the test piece. 

In case it is necessary to determine the tensile or bending properties of the 
bars without regard to their design, the specimen shall be machined to a uniform 
cross-section for a length of at least 9 in. 


NoTE.—By this method the area in square inches may be obtained by div ‘ding 
the weight in pounds per inch of specimen length by 0.2833 (weight of 1 cu. in. of : 
steel); or by dividing the weight in pounds per foot of specimen length by 3.4 (weight 
of steel 1 in. square, 1 ft. long). 


Section 9.—Change this section to read as follows by the addition i 
of the italicized words and the omission of those in brackets: 


9. The weight of any lot of bars shall not vary more than 5 per cent [from] 
over or under the theoretical or specified weight of that lot. The weight of any 
individual bar shall not vary more than 7.5 per cent over or under the theoretical or , 
specified weight for bars over 3 in. in diameter; nor more than 12.5 per cent over — 
or under for bars 3.8 in. and less. 


These revisions were by unanimous action accepted for publica-— 
tion as tentative subject to approval by letter ballot of Committee A-1.! 

The committee withdrew the proposed tentative revision, recom- 
mended in the report as preprinted, of the process clauses of the 


1 The letter ballot on this eee resulted i in 69 affirmative, and 2 mire votes with 


36 members not voting. " 
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4 Standard Specifications for Low-Carbon-Steel Splice Bars (A 3-24), 


for Structural Steel for Buildings (A 9-29), for Steel Track Spikes 
(A 65-24), for Steel Screw Spikes (A 66-21), for Steel Tie Plates 
(A 67 — 30), for Low-Carbon-Steel Track Bolts (A 76-27), for Com-— 
mercial Quality Hot-Rolled Bar Steels (A 107 - 30) and for Commer- 
cial Cold-Finished Bar Steels and Cold-Finished Shafting (A 108-30). 
The Committee also withdrew the proposed revision, recommended ~ 
in the report as preprinted, of the process clause in the Tentative _ 
Specifications for Soft Steel Track Spikes (A 65 — 26 T). oie 
The proposed revision of the Tentative Specifications for Carbon- _ 

Steel Forgings for Locomotives (A 20-29 T) and for Heat-Treated — 
Carbon-Steel Helical Springs (A 125-29 T) was accepted, the speci- 
fications as revised being continued as tentative. On motion, the 
report of the committee was adopted. _ 
A paper entitled “The Measuremert of Large Brinell — 
7 4 sions in Steel Rails” by H. H. Morgan and J. R. Mooney was pre- — 
at sented by Mr. Morgan and discussed. 

A paper entitled ‘““‘Some Physical Properties of Hardenea Tet 
Steel” by J. V. Emmons was presented by the author and discussed. - 

Oo The report of the Research Committee on Yield Point of Struc. 
tural Steel was presented by the chairman, M. O. Withey. On | 
motion, the report of the committee was accepted for publication. | 

The report of Committee A-6 on Magnetic Properties was pre- | 
sented by the chairman, Thomas Spooner. The proposed revision 1 
of the Standard Methods of Test for Magnetic Properties of Iron 
_ and Steel (A 34-28) was accepted for publication as tentative. j 
_ The proposed revision consisting of the omission of the name “‘oersted”’ ) 

1 


- 


for the unit of reluctance and substituting ‘‘oersted” for ‘‘rowland” 

- ; as the name of the unit of magnetic force in the Tentative Definitions 
. of Terms, with Units and Symbols, Relating to Magnetic Testing ] 
a (A 127-30 T) was accepted, the definitions as revised being con- ' 
_ tinued as tentative. On motion, the report of the committee was ) 
adopted. a 

The report of Committee A-8 on Magnetic Analysis was pre- 
sented by the chairman, R. L. Sanford. On motion, the report of N 
committee was adopted. Cc 
: A paper entitled ‘‘Thermomagnetic Analysis and the A, Trans- n 

formation in 0.75-per-cent Carbon Steel” by R. L. Sanford and 
G. A. Ellinger was presented by Mr. Sanford and discussed. S 
A paper entitled “Relation Between Magnetic Properties, Im- V 
pact Strength and Hardness” by Haakon Styri was presented by 1“ 
the author and discussed. - ! ce 
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_ On Paints, Petroleum Products and Electrical Insulating Materials 
eld Simultaneously with Sixth Session) 
Mr. H. E. Smith in the chair. oh aieerl 


aper entitled ‘The Unbalanced Alternating Current Bridge 
for Magnetic Analysis: II” by W. B. Kouwenhoven and J. H. Lampe, ' 
in the absence of the authors was presented by A. V. deForest. 

The meeting then adjourned till 4 p. m. TA 


widey 


A brief report of progress of Committee D-17 on Naval Stores 
was, in the absence of the chairman, F. P. Veitch, presented by the 
Chair. 

The report of Committee D-1 on Preservative Coatings for 
Structural Materials in the absence of the chairman, Allen Rogers, 
was presented by the secretary, P. H. Cathcart. 

In presenting the proposed Tentative Specifications for Beta 
Ethoxy Ehtanol (Synthetic) and for Beta Butoxy Ethanol (Synthetic) 
the secretary stated that materials covered by these specifications 
involved patents. The proposed specifications were accordingly ac- 
cepted for publication as tentative subject to approval by the Execu- 
tive Committee of the Society after reviewing the situation in respect 
to patent features.! 

The proposed Tentative Specifications for Acetone, and the 
Methods of Testing Nitrocellulose Clear Lacquers and Lacquer 
Enamels were accepted for publication as tentative. The committee 
withdrew its recommendation for publication as tentative of the 
Specifications for Non-Corrosive 90-per-cent Benzene (Benzol), for 
Industrial Pure Toluene (Toluol), for Non-Corrosive Industrial Pure | 
Toluene (Toluol), for Industrial Xylene (Solvent Naphtha), and for i 
Non-Corrosive Industrial Xylene (Xyiol) which appeared in the report | 
as preprinted. 

The committee recommended for publication as tentative the 
Method of Test for Tinting Strength of White Pigments. After dis- 
cussion the recommendation was on motion approved and the 
method accepted for publication as tentative. 

Revisions proposed for immediate adoption in the Standard 
Specifications for Red Lead (D 83-24) and for Basic Carbonate 
White Lead (D 81-24) were unanimously approved for reference to 


certain information respecting the patent features of the specifications, and accordingly they have 


1The Executive Committee has not yet approved these specifications pending submission of ie 
not been published as tentative. 
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letter ballot of the Society for adoption as standard, this recommenda- _ 
tion requiring a nine-tenths vote. 

The proposed revisions of the Tentative Specifications and Tests 
for Soluble Nitrocellulose (D 301-30 T) and the Methods of Sam- 
pling and Testing Lacquer Solvents and Diluents (D 268 — 30 T) were 
accepted, the specifications and methods as revised being continued 
as tentative. 

The Tentative Specifications for the Toxic Ingredients in Anti- 
Fouling Paints (D 277 —- 28 T), as revised, for Aluminum Powder for 
Paints (Aluminum Bronze Powder) (D 266-28 T), for Gold Bronze 
Powder (D 267-28 T), and Method of Test for Oil Absorption of 
Pigments (D 281 — 28 T), as revised, Test for Alkalinity or Acidity of 
Pigments (D 278 — 28 T), Test for Bleeding of Pigments (D 279 - 29 T), 
Test for Hygroscopic Moisture (and Other Matter Volatile Under 
the Test Conditions) in Pigments (D 280-28 T), Routine Determina- 
tion of Acetone Extract in Dry Lampblack and Dry Bone Black 
(D 305-29 T), and Test for Determination of Polishing Lubricant 
in Aluminum Powder for Paints (Aluminum Bronze Powder) (D 306 — 
29 T) were approved for reference to letter ballot of the Society for 
adoption as standards. On motion, the report of the committee was 
adopted. 

A paper entitled “The Photo-electric Cryptometer” by A. H, 
Pfund was presented by the author and discussed. 

A paper entitled “The Hiding Power of White Pigments” by 
G. S. Haslam and D. L. Gamble in the absence of the authors was 
presented by G. F. A. Stutz and discussed. 

The report of Committee D-15 on Thermometers in the absence 
of the chairman, W. H. Fulweiler, was presented by the secretary, 
C. S. Reeve. The recommendation of the committee that a note of 
caution be added to the specifications for the high-distillation ther- 
mometer in those standards in which it appears was approved. On 
motion, the report of the committee was adopted. 

The report of Committee D-2 on Petroleum Products and Lubri- 
cants was presented by the chairman, F. A. Hull. The proposed 
revisions of the Standard Methods of Test for Viscosity of Petroleum 
Products and Lubricants (D 88-30) and Test for Distillation of 
Natural Gas Gasoline (D 216-30) were accepted for publication as 
tentative. The proposed revisions of the Standard Methods of 
Test for Distillation of Gasoline, Naphtha, Kerosine, and Similar 
Petroleum Products (D 86-30) and Test for Cloud and Pour Points 
of Petroleum Products (D 97 — 30) were approved as editorial changes. 
‘The proposed revision of the Tentative Method of Test for 
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Determination of Vapor Pressure of Natural Gasoline (Reid Method) 
(D 323-30 T) and the tentative definition of the term “fuel oil” 
appearing in the Tentative Definitions of Terms Relating to Petroleum 
(D 288-28 T) were accepted, the method and definition as revised 
being continued as tentative. On motion, the report of the com- 
mittee was adopted. 

The report of Committee D-9 on Electrical Insulating Materials 
was presented by the chairman, H. L. Curtis. 

The advancement to standard of the tentative revision of the 
Standard Methods of Testing Electrical Insulating Oils (D 117 - 27) 
was approved for reference to letter ballot of the Society for adoption. 

The proposed revisions of the Tentative Methods of Testing 
Insulating Varnishes (D 115-30 T), of Testing Sheet and Tape 
Insulating Materials for Dielectric Strength (D 149-30 T), of Test- 
ing Electrical Insulating Materials for Power Factor and Dielectric 
Constant at Frequencies of 100 to 1500 Kilocycles (D 150-27 T), 
of Testing Laminated Sheet Insulating Materials (D 229-30 T) 
and Test for Comparing the Thermal Conductivities of Solid Elec- 
trical Insulating Materials (D 325 — 30 T) were accepted, the methods 
as revised being continued as tentative. 

The committee recommended the inclusion of two additional 
paragraphs in the report with reference to conditioning of test speci- 
mens for mechanical tests and temperature range during water 
absorption tests. On motion, the report of the committee was adopted. 

The meeting then adjourned till 4 p. m. 


EIGHTH SESSION—WEDNESDAY, JUNE 24, 4 P.M. 
bas Edgar Marburg Lecture 


President K. G. Mackenzie in the chair. . 

The President, in opening the session, summarized briefly the 
purpose and double significance of the Edgar Marburg Lecture, | 
instituted in 1926 for the purpose of commemorating annually the 
name of the first Secretary-Treasurer of the Society, one who placed — 
the work of the Society on a firm foundation and through whose © 
supervision and foresight, through the developments of research 
activities and technical programs brought wide recognition to the 
Society as a forum for the discussion of properties and tests of engi- 
neering materials; and also to bring to the Society men of especial 
distinction in various branches of the engineering profession to the 
end that the members might receive inspiration through the lecture 
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and learn of the latest developments in the sciences of engineering 
materials in which the Society is interested. 

The President then introduced the sixth Edgar Marburg 
Lecturer, Dr. A. Nadai, a graduate of the Technical University of 
Zurich and now a member of the faculty of the graduate school of 
the University of Pittsburgh and Research Engineer on the staff 
of the Research Laboratories: of the Westinghouse Electric and Manu- 
facturing Co. The President also stated that Doctor Nadai was 
the author of several books and a number of papers and qualified to 
the highest degree to address the Society as an Edgar Marburg 
Lecturer. 

Doctor Nadai chose as the subject of his lecture ‘The Phenom- 
enon of Slip in Plastic Materials,” a subject on which he has carried 
out considerable research. He stated that in recent years it has been 
the aim of engineers to understand the causes for certain failures in 
mechanical constructions and the mechanism causing rupture in 
solid materials, and to have a better knowledge of the principal 
mechanical properties of maiter in its solid state. 

In his description of the plastic state of solids and of the modes 
in which solid metals flow, and in which solid rocks have apparently 
been severely deformed at great depths on a large scale in nature, he 
attempted to explain certain frequently observed phenomena which 
seem to be ultimately and intimately connected with plastic flow in 
metals. On polished metal or rock specimens subjected to severe 
stressing, faint traces of locally concentrated deformations in thin 
layers have been observed. In these thin layers, visible on the surface 
of a test specimen, frequently a pattern with an astonishingly regular 
symmetry may be seen. These regular markings or slip lines have 
proved extremely interesting both for the scientist, the engineer, and 
the mathematician. The strange laws have attracted recently the 
mathematicians since these regular markings might offer useful 
means to study the distributions of stress under which they were 
produced. In a great number of examples, taken from practical 
applications in engineering design and from the sciences of applied 
geo-physics and geology, the laws of the formation of the slip lines 
and of the plastic layers have been studied. He pointed out the 
mathematical analogy between the stress distribution in a plastic 
body when flow begins and the form of sand piles on irregular base 
surfaces. ‘To demonstrate the fundamentals of the subject of his 
studies, he has perfected interesting equipment by means of which 
faint traces of plastic flow can be observed and deformed surfaces 


of metal specimens photographed. cere 
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President Mackenzie, in thanking Doctor Nadai for the excel- _ 
lent address, presented to him on behalf of the Society the Edgar a 


= 


The meeting then adjourned till 7 p. m. 


Be 
i 


Annual Meeting Dinner 


Past-President H. F. Moore, Toastmaster and Presiding Officer. 

The Toastmaster introduced Colonel Robert Isham Randolph, 
President of the Chicago Association of Commerce, who extended a 
very cordial welcome to the Society on the occasion of this first and © 
very successful annual meeting in Chicago. 

As spokesman for the business and professional interests of the — 
City of Chicago, Colonel Randolph stated that the City was vey 
happy to be the host of the Society on the occasion of its Thirty-fourth 
Annual Meeting and expressed a hope that the Society would hold — 
subsequent meetings in Chicago and that they would continue to = 
grow and prosper and be as successful as the present meeting. 

The Toastmaster thanked Colonel Randolph for his address of a 
welcome and then introduced the following guests at the speakers’ 7 
table: H. H. Morgan, Chairman of the Chicago Committee; N. K. 
B. Patch, President of the American Foundrymen’s Association; 
Dr. A. Nadai, the sixth Edgar Marburg Lecturer; F. D. Chase, Presi- _ 
dent of the Western Society of Engineers; B. F. Affleck. Past-President _ 
of the Chicago Engineers Club; W. L. Abbott, Past-President of the 
American Society of Mechanical Engineers; and Cloyd M. Chapman, © 
Vice-President of the Society. 

The Toastmaster then presented President K. G. Mackenzie 
who delivered the annual Presidential Address, in which he reviewed 
briefly the progress of the Society during the past six-year period, 
and compared it with the six-year period immediately preceding. 
This comparison indicated that the Society must first of all extend 
the scope of its activities by creating new standing committees to 
cover those materials of engineering on which it is not now working, ‘ 
and also to increase the activities of present standing committees. 
This would result in an increased editorial burden for which secretarial — 


assistance must be furnished. The regional meetings must be extended 


and eventually provision made for semi-annual meetings since the | 
technical program that can be ably handled at one meeting is rapidly — 
approaching the saturation point. All of which would contribute — 
to a considerable increase in the publication program. ae, 
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Mackenzie also stated that the question of a monthly journal is one 
that would require consideration. To meet these needs there must 
be an appreciable increase in Society membership and sales of publica- 
tions which can be accomplished only by the concerted efforts of all 
members. 

The Toastmaster then recognized H. W. Gillett, member of 
the Committee on Award of the Charles B. Dudley Medal, who in 
the absence of the chairman, J. H. Gibboney, presented the recipient 
of the award for 193i. In presenting the recipient to President 
Mackenzie, Mr. Gillett made the following remarks: 


Mr. Toastmaster, ladies and gentlemen: I regret that the chairman of 


- the committee, Mr. Gibboney, is unable to be present and so I have been asked 


to present the recipient. The award of the Dudley Medal is for a paper of out- 
standing merit as an original contribution on research in engineering materials. 
The members of this committee were evidently selected because their interests 
lay in such different fields that they were fairly conversant with the different 
activities of the Society. Each one of the three read all the thousand pages 
conscientiously. We met together and found on comparing notes that at the 
head of every one of the three lists was the same paper, one by Doctor Pfund, 
on “‘Hiding Power Measurements in Theory and Application.” 

As our President has said, part of the activities of this Society is the making 
of specifications. I have watched the making of a good many specifications. 
A great many of them have a good deal of friction in the process of making; 
and there are a good many which we should be making and are not because we 
have a difficult time in drawing up a specification which is acceptable. When 
we cannot make a specification that we ought to make, it is because we do not 
know enough about the subject. 

A man who, in the course of years of professional experience, has been 
applying his theoretical knowledge to a practical end for the benefit of the 
Society and its membership, who is dispelling this lack of knowledge, who, 
years ago, as the committee found later when it looked into the matter, had 
already given a description of an embryonic form of apparatus which he 
described in this last paper, who described it so thoroughly, concisely and 
clearly that even to those of us on the committee who were not conversant 
with the subject, it was perfectly clear that this was an outstanding contribu- 
tion to engineering research; we further found that several other papers in 
last year’s Proceedings described Doctor Pfund’s work as having brought order 
out of chaos. 

That is the sort of thing we need. The development of the quantitative 
instrumentation to give us new knowledge, and the application of theory to 
practice, are well exemplified in the paper by Doctor Pfund which we have 
recommended to the Society as entirely worthy of the Dudley Medal. I take 
great pleasure, on behalf of the committee, in presenting to you, President 
Mackenzie, Dr. A. H. Pfund. 


On behalf of and as the representative of the Society, President 
Mackenzie then made the fifth award of the Charles B. Dudley Medal 
to Dr. A. H. Pfund, author of the paper entitled “Hiding Power 
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Measurements in Theory and Application” presented before the 
Society at the 1930 Annval Meeting and considered by the committee 
as a paper of outstanding merit constituting an original contribution 
on research in materials. 

Doctor Pfund expressed his appreciation of the award, as follows: 


It is indeed a great honor to be awarded the Charles B. Dudley Medal by 
the American Society for Testing Materials, a Society whose noble purpose 
and high ideals are known the world over. I accept this medal in all humility 
and I shall cherish it and the memory of this occasion as long as I live. 

Since the Society is of necessity largely committed to a program of applied 
research, I cannot but make a few remarks in regard to this field of endeavor. 
Those who labor in the field of pure research are often inclined to place too 
great an emphasis upon the word “‘pure,”’ so that by implication, other types 
of research become impure. Were one of a frame of mind to retaliate, one 
might with equal right speak of ‘‘applied” research whence, by inference, other 
types of research become misapplied. There is just enough truth on both 
sides to make this a dangerous subject of controversy. It is indeed foolish to 
attempt to pit one type of research against another. Much the happiest results 
are attained by a proper cooperation between the two. The triumphs of applied 
science are too obvious to require enumeration. As a result of these activities, 
this has become a better world to live in, human lives are happier, economic 
and sociological problems have been solved in a manner undreamed of. But 
quite apart from this, applied research plays a definite réle toward pure research. 
It is well known that discoveries are frequently made as the result of bringing 
together conditions which have never before been realized. Something unex- 
pected happens and some one in the neighborhood with sufficiently keen power 
of observation, sufficiently great versatility, recognizes that what is happening 
is new, and as a result, a discovery is made. Laboratory experiments are 
necessarily on a small scale, whereas operations in plants are usually on a 
tremendous scale, and the conditions which apply in these large scale operations 
are necessarily different from those which are met with in the laboratory. 
Therefore in regard to these large scale operations the stage is all set for the 
discoveries of which I have spoken. They have often been made but the 
underlying reason for these phenomena, and their explanation is often very 
difficult and their pursuit involves the purest of pure science. 

It is therefore evident that applied research and the problems it presents 
must have an important bearing upon pure research that cannot be over- 
estimated. 


The Toastmaster then recognized T. R. Lawson, chairman of 
the Committee on Tellers, who reported the results of the letter 
ballot on election of officers. Of the 1075 legal ballots cast, the results 
were as follows: 

For President, to serve for one year: F. O. Clements, 1075 votes. 

For Vice-President, to serve for two years: S. T. Wagner, 1075 
votes. 
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For Members of Executive Committee, to serve for two years: — 

Arthur W. Carpenter, 1075 votes. ~ 
J. B. Johnson, 1075 votes. | 
G.C.D.Lenth,1074 votes. | 

O. L. Moore, 1075 votes. 
a In accordance with the ballot the Chair declared the officers 
listed above elected. 

The chairman then introduced the newly elected members of the 
Executive Committee. 

The Toastmaster then introduced the Vice-President-Elect, S. T. 
Wagner, whom he described as one well-beloved by all members 
of the Society. Mr. Wagner earnestly thanked the members for the 
honor which they had conferred upon him in his election and stated 
that while he realized the office was one of responsibility he wished 
to express his assurance that he would do everything in his power to 
merit such confidence. 

The Toastmaster then introduced the President-Elect, F. O. 
Clements, who expressed sincere appreciation of the honor of his 
election to the presidency. Mr. Clements reviewed briefly his per- 
sonal experiences in the engineering profession and said it would be 
his aim to increase the activities of the Society in a number of new 
fields of endeavor that mean so much to modern civilization. He 
stated that he had been associated with and taken part in the activities 
of the Society for a number of years and was very much impressed 
with the manner in which the Society had developed and the valuable 
type of service it was rendering to industry. He valued particularly 
the cooperation with other national engineering societies as evidenced 
by the program of this annual meeting. He stated that he realized 
the obligations that the Presidency of the A.S.T.M. entailed and that 
he would do everything possible to further the interests of the Society. 
He also asked the continued cooperation of the membership especially 
along the lines, outlined in President Mackenzie’s address, of increased 
membership, use and publicity of the Society’s standards and in the 
activities of the standing committees. 

As a pleasant surprise, the Toastmaster introduced Mr. Axel 
Christensen, who under the alias of Dr. Anton Carlson a noted 
Swedish metallurgist entertained with a number of humorous stories. 

The dinner meeting then adjourned and was followed by an in- 
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NINTH SESSION—THURSDAY, JUNE 25, 9.30 A. M. 
On Corrosion and Fatigue of Metals 


(Held Simultaneously with Tenth Session) 


‘Mr. H. W. Gillett in the chair. 

The report ef Committee A-5 on Corrosion of Iron and Stex, in 
the absence of the chairman, J. H. Gibboney, was presented by the 
vice-chairman, H. E. Smith. The committee also asked permission 
to publish a report of Subcommittee VI on Specifications for Metallic- 
Coated Products which covered revisions in certain specifications for 
galvanized wire under its jurisdiction and which it was intended to 
propose for adoption during the year. On motion, the report of the 
committee was adopted. 

The report of the Sectional Committee on Zinc Coating of Iron and 
Steel was presented by the chairman, J. A. Capp. On motion, the 
report of the committee was accepted for publication. 

A paper entitled “Oxygen as a Factor in Submerged Corrosion” 
by E. C. Groesbeck and L. J. Waldron, in the absence of the authors 
was presented by H. S. Rawdon and discussed. 

A paper entitled ‘Accelerated Corrosion Test of Sprayed Molten 
Metal Coatings, Applied on Steel, in an SO.-CO,-Air Atmosphere” by 
Leopold Pessel was presented from manuscript by the author and 
discussed. 

A paper entitled “Influence of Water Composition on Stress- 
Corrosion” by D. J. McAdam, Jr., in the absence of the author was 
presented from manuscript by H. S. Rawdon. 

The report of the Research Committee on Fatigue of Metals was 
presented by the chairman, H. F. Moore. On motion, the report of 
the committee was accepted for publication. 

A paper entitled “Fatigue Testing of Wire” by S. M. Shelton, 
in the absence of the author was presented by W. H. Swanger and 
discussed. 

A paper entitled ‘‘A Seven-ton 50-cycle Fatigue Testing Machine” 
by B. P. Haigh and T. S. Robertson, in the absence of the authors + 
was presented from manuscript by T. C. Tweedie. 

A paper entitled ‘‘ Fatigue Tests of Weld Metal” by R. E. Peter- _ 
son and C. H. Jennings was presented by Mr. Peterson and discussed. = 

A paper entitled “Endurance Testing of Steel: Comparison of 
Results Obtained with Rotating Beam versus Axially Loaded Spéci- 
mens” by R. D. France, in the absence of the author was presented 
from manuscript by W. H. Swanger and discussed. 

The meeting then adjourned till 8 p.m. 
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: 7 Symposium on Weathering Characteristics of Masonry Materials 


‘- (Held Simultaneously with Ninth Session) Hak 


Mr. T. R. Lawson in the chair. 
The purpose of this symposium was to bring out available in- 


formation on the weathering of masonry materials and to emphasize 
those phases which require further study and on which information 
is lacking. 

A paper entitled “Economic Aspects of Masonry Decay from 
Weathering Effects” by H. S. Brightly was presented from manu- 
script by the author. 

A paper entitled “The Performance of Concrete in Exposed 
Structures” by Ephrem Viens was presented by the author. 

A paper entitled “The Weathering of Structural Clay Products: 
A Review” by J. W. McBurney was presented by the author. 

The subject of weathering of stone and slate was covered in the 
following two papers: 

“Weathering of Stone” by G. F. Loughlin—in the absence of the 
author presented from manuscript by H. S. Brightly; 

“The Weathering of Slate” by C. H. Behre, Jr.—in the absence 
of the author presented by D. W. Kessler. 

A paper entitled “‘Weathering of Aggregates” by L. O. Hanson 
was presented by the author and discussed. 

The subject of weathering test procedures for various masonry 
materials was covered in the following papers: 

“Test Procedures for Concrete” by F. H. Jackson—in the ab- 
sence of the author presented by title; 

“Test Procedures for Clay Products” by H. D,. Foster—presented 
by the author; 

“Test Procedures for Stone” by D. W. Kessler—presented by 
the author and discussed. 
A bibliography with abstracts on weathering of masonry covering 
the following materials was presented by title: 
“On Weathering of Concrete Masonry Units” by F. O. Anderegg; 
% “On Weathering of Natural Stone” by D. W. Kessler; 
“On Weathering of Concrete” by F. R. McMillan; 
Z “On Weathering of Structural Clay Products” by D. E. Parsons. 
_ The meeting then adjourned till 8 p. m. 
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isla Mackenzie extended a, cordial welcome to the members 
of the Western Society of Engineers at this joint session of the W.S.E. 
and A.S.T.M. on “The Economic Significance of Specifications for 
Materials.” 

Mr. F. D. Chase, President of the Western Society of Engineers, 
was then introduced by President Mackenzie and in opening the meet- 
ing Mr. Chase expressed appreciation on behalf of the Western Society 
of Engineers for the opportunity of cooperating in this joint session 
held for the purpose of affording an opportunity for engineers and 
executives to discuss the significance and use of specifications. He 
paid a tribute to the work of the Society in improving and stand- 
ardizing specifications for the large number of engineering materials. 
He pointed out that this standardization work is valuable because it 
promotes economy in industry, so vital in these times of business 
stress and industrial competition, and also because it improves the 
safety of human life as manifested by the improvements that are ob- 
tained by the proper specifications and standards and the intelligent 
use of materials and labor. 

President Mackenzie then introduced Zay Jeffries, chairman of 
the joint session. Mr. Jeffries stated that the five speakers on the 
program would present the subject of significance of specifications in 
the production and use of steel and concrete, as well as the viewpoint 
of the purchaser of materials, and it was hoped that the discussion 
would bring out the value of the use of specifications by industry. 
He pointed out the need of a shorthand method of expressing and 
referring to specifications for most commodities. Mr. Jeffries then 
introduced the five speakers on the program who read the following 
papers: 

“Value of Specifications in the Manufacture of Steel” by John 
Brunner, Manager, Department of Metallurgy and Specifications, 
Illinois Steel Co. 

“The Economic Significance of Specifications for Materials from 
the Standpoint of a User of Steel” by P. Parke, Chief Engineer, The 
Pullman Co. 

“The Use of Specifications from the Point of View of a Producer 
of Concrete” by J. P. H. Perry, Vice-President, Turner Construction 
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“The Use of Specifications for Concrete from the Consumer View- 
point” by A. R. Lord, President, Lord and Holinger, Architectural 
and Civil Engineers. 

“Specifications from the Standpoint of a Large Purchaser of 
Engineering and Special Materials” by J. W. Bancker, Vice-President, 
= Western Electric Co. 
sarls ; Following the presentation of these papers Mr. H. C. Mougey ) 
_ discussed the economic value of specifications for motor oils. 

On motion by President Mackenzie a rising vote of thanks was ac- | 
1 
( 


corded the authors of the papers for their very excellent presentations. 
The meeting then adjourned till the following morning. 


TWELFTH JUNE 26, 9.30 A.M. 
On Non-Ferrous Metals, Metallography ue 
(Held Simultaneously with Thirteenth Session) dy 


a on Vice-President F. O. Clements in the chair. 
_ The report of Committee B-2 on Non-Ferrous Metals and Alloys, 
in the absence of the chairman, William Campbell, was presented by 
the vice-chairman, W. H. Bassett. The proposed Tentative Methods 
of Chemical Analysis of Silver Solders were accepted for publication 
as tentative. On motion, the report of the committee was adopted. 

The report of Committee B-5 on Copper and Copper Alloys, 
Cast and Wrought, in the absence of the chairman, C. H. Mathewson, 
was presented by W. H. Bassett. The report as preprinted contained 
proposed specifications for copper water tube, appended as informa- 
tion, which the committee recommended be withdrawn for further 
consideration. On motion, the report of the committee was adopted. 

The following two papers on fatigue were presented: 

“Fatigue Tests in Shear of Three Non-Ferrous Metals” by H. 
F. Moore and R. E. Lewis—presented by Mr. Lewis; 

“The Static and Fatigue Properties of Brass” by J. B. Kommers 
—presented by the author. 

The presentation of these papers was followed by a joint discussion. 

The report of Committee E-4 on Metallography was presented c 
by the chairman, C. H. Davis. On motion, the report of the com- 
mittee was adopted. I 

The report of Committee B-7 on Light Metals and Alloys, Cast r 
and Wrought, in the absence of the chairman, J. B. Johnson, was ( 
presented by the secretary, J. A. Gann. As preprinted, the report 
made reference to but did not include three proposed specifications, 
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namely, Specifications for Aluminum Alloy Wire, Rods, and Bars, 
Specifications for Magnesium-Base Alloy Sheet and Specifications for 
Magnesium-Base Alloy Wrought Shapes (Other than Sheet), which 
specifications had been prepared by the committee and which it pro- 
posed to submit for publication as tentative. These specifications 
covered material which involved patents and they accordingly have 
been referred to the Executive Committee and their submission for 
publication as tentative is contingent on their approval by that 
committee. The specifications were, therefore, not presented with 
the report pending their approval by the Executive Committee, after 
which they will be presented to the Society through Committee E-10 
on Standards.! 

The proposed revision of the Tentative Specifications for Mag- 
nesium-Base Alloy Castings (B 80-30T) was accepted, subject to 
favorable approval by letter ballot of the committee’, the specifications 
as revised being continued as tentative. 

The advancement to standard of the Tentative Specifications for 
Aluminum-Alloy (Duralumin) Sheet (B 78-30 T), for Aluminum- 
Manganese Alloy Sheet (B 79-30 TT), for Aluminum-Base Alloy 
Castings (B 26-30 T), as revised, and for Aluminum-Base Casting 
Alloys in Ingot Form (B 58-30 T), as revised, was approved for 
reference to letter ballot of the Society for adoption, subject to 
approval by letter ballot of the committee. On motion, the report 
of the committee was adopted, subject to a favorable letter ballot 
of Committee B-7.4 

The report of Committee B-6 on Die-Cast Metals and Alloys 
was presented by the chairman, H. A. Anderson and discussed. The 
proposed Specifications for Aluminum-Base Alloy Die Castings and 
for Zinc-Base Die Castings were accepted for publication as tentative. 
In presenting the report Mr. Anderson called on F. J. Tobias to 
present his paper ‘“‘Lead-Base and Tin-Base Alloys for Die Castings”’ 
appended to the report and on D. L. Colwell to present his paper 
“Effect of Composition on Aluminum-Base Die-Casting Alloys” ap- 


1 The necessary information concerning these specifications has not yet been obtained so their 
consideration by the Executive Committee and Committee E-10 on Standards has accordingly been 
delayed and the specifications have not been accepted for publication.—Eb. 

2 The specifications were submitted to letter ballot of the committee which consists of 28 members; 
18 members returned their ballots of whom 13 have voted affirmatively and none negatively. 

3 The letter ballot on these specifications resulted as follows: Tentative Specifications for Aluminum 
Alloy (Duralumin) Sheet (B 78-30 T) and Specifications for Aluminum-Manganese Alloy Sheet 
(B 79-30 T), 15 affirmative, none negative and 3 members not voting; Tentative Specifications for 
\luminum-Base Alloy Castings (B 26-30 T) and Specifications for Aluminum-Base Casting Alloys 
in Ingot Form (B 58-30 T), 17 affirmative, none negative and 1 member not voting. 

‘The report was submitted to letter ballot of the committee which consists of 28 members; 
18 members returned their ballots of whom 17 have voted: affirmatively and none negatively. 
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pended to the report. The paper by Mr. Colwell was then dis- 
cussed. On motion, the report of the committee was adopted. 

The report of Committee B-3 on Corrosion of Non-Ferrous Metals 
and Alloys was presented by the chairman, T. S. Fuller. On motion, 
the report of the committee was adopted. 

The report of Committee B-4 on Electrical-Heating, Electrical- 
Resistance and Electric-Furnace Alloys was presented by the chair- 
man, Dean Harvey. The proposed Specifications for Drawn or Rolled 
Alloy, 80 per cent Nickel, 20 per cent Chromium, for Electrical Heating 
Elements; Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 
15 per cent Chromium, Balance Iron, for Electrical-Heating Elements; 
and Method of Test for Determining the Temperature-Resistance- 
Constants of Resistance Alloys were accepted for publication as 
tentative. On motion, the report of the committee was adopted. 

The meeting then adjourned till 2 p. m. dntovn 
wa engl THIRTEENTH SESSION—FRIDAY, JUNE 26, 9.30 A.M. 


On Masonry Building Materials, Refractories 


(Held Simultaneously with Twelfth Session) 


The report of Committee C-3 on Brick in the absence of the 
chairman, H. T. Shelley, was presented by the secretary, J. W. Mc- 
Burney. The advancement to standard of the Tentative Methods of 
Testing Brick (Compression, Flexure and Absorption) (C 67 -30 T) 
was approved for reference to letter ballot of the Society for adoption. 
On motion, the report of the committee was adopted. 

The report of Committee C-8 on Refractories in the absence of 
the chairman, G. A. Bole, was presented by J. R. Allan. The recom- 
mendation of the committee that the modulus of rupture or flexural 
strength test described in the Tentative Methods of Testing Brick 
(C 67-30 T) developed under the jurisdiction of Committee C-3 on 
Brick be used in testing refractories was accepted. The proposed re- 
visions of the Standard Method of Test for Porosity and Permanent 
Volume Changes in Refractory Materials (C 20 — 20) and of the Test 
for Softening Point of Fire-Clay Brick (C 24-28) were accepted for 
publication as tentative. The proposed revision of the Tentative 
Method of Test for Resistance of Fire-Clay Brick to Thermal Spalling 
Action (C 38-27 T) was accepted, the method as revised being con- 
tinued as tentative. 

The advancement to standard of the tentative definitions of the 
terms “spalling” and “pyrometric cone equivalent” appearing in the 
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Tentative Definitions of Terms Relating to Refractories (C 71-30 T) _ 
was approved for reference to letter ballot of the Society for adoption. 
As preprinted the report recommended that the list of terms relating 
to heat transmission of refractories appearing in the Tentative Defi- 
nitions of Terms Relating to Refractories (C 71-30 T) be advanced © 
to standard, but after further consideration the committee recom-— 
mended that these definitions be continued as tentative. =» 

The advancement to standard of the tentative revision of the 5 
Standard Method of Test for Softening Point of Fire-Clay Brick | i 
(C 24-28) was approved for reference to letter ballot of the Society } 
for adoption. On motion, the report of the committee was adopted. © 

A paper entitled “‘Comparative Tests for Determining Resistance — 
of Fire-Clay Brick to Thermal Spalling” by R. A. Heindl was pre-- 
sented by the author and discussed. 

The report of Committee C-10 on Hollow Masonry Building Units 
was presented by the chairman, D. E. Parsons. ‘The revisions pro- 
posed for immediate adoption in the Standard Specifications and 
Tests for Hollow Burned-Clay Load-Bearing Wall Tile (C 34-30), 
for Hollow Burned-Clay Fireproofing, Partition and Furring Tile 
(C 56-30), for Hollow Burned-Clay Floor Tile (C 57-30) and in 
the Definitions:of Terms Relating to Hollow Tile (C 43-24) were 
unanimously approved for reference to letter ballot of the Society for 
adoption as standard, this recommendation requiring a nine-tenths 
vote. On motion, the report of the committee was adopted. 

The following papers on masonry and concrete units were 
presented: 

“Specifications for Hollow Masonry Building Units” by D. E. 
Parsons—presented by the author; 

“Tests of the Stability of Concrete Masonry Walls” by F. E. 
Richart, P. M. Woodworth and R. B. B. Moorman—presented by 
Mr. Richart; 

“Tests of the Fire Resistance and Stability of Walls of Concrete 
Masonry Units” by C. A. Menzel—presented by the author. 

The presentation of these papers was followed by discussion. 

The report of Committee D-16 on Slate in the absence of the 
chairman, W. B. Plank, was presented by D. W. Kessler. The ad- 
vancement to standard of the Tentative Method of Test for Water — 
Absorption of Slate (D 221-27 T), as revised, and the Methods of — 
Flexure Testing of Slate (Determination of Modulus of Rupture and _ 
Modulus of Elasticity) (D 222-27 T), as revised, was approved for — 
reference to letter ballot of the Society for adoption. On motion, the 


report of the committee was adopted. cnn ogiolword sidauley 
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_ The report of Committee D-18 on Natural Building Stones in 
the absence of the chairman, F. Y. Joannes, was presented from man- 
uscript by the secretary, H. S. Brightly. “e ee the report = 
the committee was adopted. 
The meeting then adjourned till 2 p. m. ah T lo tf 
FOURTEENTH SESSION—FRIDAY, JUNE 26,2 P.M. 


On Cast Iron; Symposium on Malleable Iron Castings 


(Joint Session with American Foundrymen’s Association) 
(Held Simultaneously with Fifteenth Session) 


_ Past-President J. A. Capp in the chair. 

The report of Committee A-3 on Cast Iron was presented by the 
chairman, Hyman Bornstein. ‘The advancement to standard of the 
tentative revision of the Standard Specifications for High-Test Gray- 
Iron Castings (A 88 — 29) was approved for reference to letter ballot 
of the Society for adoption. 

Mr. Bornstein then presented his paper entitled ‘‘A Comparison 
of Various Sizes of Test Bars Representing Cast Irons from Five 
Foundries” appended to the report. Another paper appended to the 
report entitled “Tests on Cast-Iron Specimens of Various Diameters” 
by J. T. MacKenzie was presented by the author. On’ motion, the 
report of the committee was adopted. 

A paper entitled ‘‘Shear Test for Cast Iron” by H. H. Judson 
was presented from manuscript by the author and discussed. 

The report of Committee A-7 on Malleable Castings was recom- 
mended by the chairman, W. P. Putnam, to be withdrawn. The 
committee had prepared proposed revised specifications for malleable 
castings for acceptance by the Society as tentative, but due te cbjec- 
tions that had developed the committee had voted unanimous! y for 
the withdrawal of the report. 

The Chair then recognized President Mackenzie who extended a 
cordial welcome to the members of the American Foundrymen’s Asso- 
ciation who, together with the Society, was sponsoring the Symposium 
on Malleable Iron Castings. 

President Mackenzie introduced the president of the American 
Foundrymen’s Association, N. K. B. Patch, who in opening the sym- 
posium spoke of the value of cooperation between two great national 
societies such as the American Foundrymen’s Association and the 
American Society for Testing Materials, stating that the holding of 
this symposium is a step in the right direction toward the spreading 
of valuable knowledge among those who use the materials, design, 
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and manufacture malleable castings. Mr. Patch said further that the - 
sponsoring of such a symposium entailed an obligation to give informa- 
tion without stint, without taint of personal feeling or advertising 
personal interests and to leave for posterity a creditable picture to 
look back upon when this work is reviewed in subsequent years. 

This Symposium on Malleable Iron Castings is the first of several 
that have been planned by the American Foundrymen’s Association | 
and the American Society for Testing Materials for the purpose of 
providing the engineering profession with authoritative data in con- 
cise form on the properties of metal castings produced by the best 
present methods of production. In addition to malleable castings it 
is planned to cover in subsequent similar symposiums, steel castings, - 
both carbon steel and alloy steel, gray-iron and other iron castings, | 
and castings of various non-ferrous metals. The committee under © 
the chairmanship of the Secretary-Treasurer, C. L. Warwick, was | 
appointed by the two societies to compile, critically analyze and 
assemble for publication, data on the properties of malleable iron 
castings useful to engineers and metallurgists engaged in designing 
and specifying such castings. Many sources were consulted and 
every effort made to make the compilation as complete and authori- 
tative as possible. 

W. P. Putnam then presented a summary of the first three items 
of the symposium, namely, Introduction, Manufacture of Malleable 
Iron Castings, and Properties of Malleable Iron, the latter subject 
including chemical composition, physical constants, mechanical prop- | 
erties, electrical and magnetic properties, machinability, micro-— 
structure and heat treatment. ; 

H. A. Schwartz presented the fourth part of the symposium, 
namely, Supplementary Data and Discussion of Tensile Properties. _ 

Enrique Touceda presented the following subjects: Higher 
Strength Malleable Iron, Cupola Maileable Iron and Necessity for 
Cooperation Between Engineer-Designer and Foundry. ; 

A paper entitled “An Investigation of Methods to Determine the 
Machinability of Malleable Iron Castings” by O. W. Boston was 
presented from manuscript by the author. 


A paper entitled “Corrosion of Malleable Iron” by F. L. Wolf 


and L. A. Meisse was presented by Mr. Wolf. 
_ The presentation of the above was followed by discussion. ead 
The meeting then adjourned till 8 p. m. 
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SESSION—FRIDAY, JUNE 26, 2 P. M. 

t (Held Simultaneously with Fourteenth Session) | 


te Mr. F. H. Jackson in the chair. 
The report of Committee C-7 on Lime was presented by the 
chairman, H. C. Berry. The advancement to stanc~.d of the tenta- 
tive revision of the Standard Specifications for Hydrated Lime for 
Structural Purposes (C 6-24) was approved for reference to letter 
ballot of the Society for adoption. The proposed revision of the 
Tentative Specifications for Sand for Use with Lime Plaster (C 66 - 
27 T) was accepted, the specifications as revised being continued as 
tentative. On motion, the report of the committee was adopted. 

The report of Committee C-11 on Gypsum in the absence of the 
chairman, J. W. Ginder, was presented by the secretary, H. J. Schweim. 

The proposed revisions of the Standard Specifications for Gypsum 
Plaster Board (C 37-30), for Gypsum Wall Board (C 36-25), in 
the form of new tentative specifications, and the proposed revision of 
the Standard Methods of Testing Gypsum and Gypsum Products 
(C 26-30) were accepted for publication as tentative. 

The proposed revision of the Tentative Specifications for Gypsum 
Sheathing Board (C 79-30 T) and of the Tentative Definitions of 
Terms Relating to the Gypsum Industry (C 11 — 29 T) were accepted, 
the specifications and definitions as revised being continued as tenta- 
tive. On motion the report of the committee was adopted. 

The report of Committee C-1 on Cement was presented by the 
chairman, P. H. Bates and discussed. In presenting the report the 
chairman recommended the addition of a paragraph that had been 
approved by the committee with reference to the temperature of 
cement and its effect upon the temperature of the concrete. On 
motion, the report of the committee was adopted. 

A paper entitled “Crystalline Talc as an Admixture in Concrete” 
by F. R. Wicks was presented by the author and discussed. 

At this point the program was interrupted for the presentation of 
the golf and tennis prizes. The winners were announced and the 
prizes awarded by E. D. Boyer on behalf of the chairman of the 
Entertainment Committee, H. H. Morgan. The A.S.T.M. Cham- 
pionship Golf Cup for low score was won for the third time by H. G. 
Farmer of the Universal Atlas Cement Co. The A.S.T.M. Cham- 
pionship Tennis Cup was also won for the third time by F. S. Crane 


of the Illinois Steel Co. <P 


On Cement and Concrete, Lime, Gypsum 
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Other prize winners in the golf and tennis tournaments were: 
F. G. Carrell, H. B. Emerson, H. P. Bigler, C. A. Plaskett, C. E. Hoyt, | 
J. C. Haswell, W. M. Kinney, M. A. Swayze, E. M. Lurie, G. W. 
Huchinson, Robert Glenn and G. C. Wilsnack. 
The program then continued with the presentation of a paper 

entitled “The Concrete Flow Trough” by D. M. Burmister—presented 
by the author and discussed. 
The meeting then adjourned till 8 p. m. ai ek 


SIXTEENTH SESSION—FRIDAY, JUNE 26, 8 P Miao i 


Vice-President Cloyd M. Chapman in the chair. 
The report of Committee C-9 on Concrete and Concrete Aggre- 
gates, Cloyd M. Chapman, chairman, was presented by the secre-_ 
tary, Stanton Walker. The proposed Tentative Specifications for 
Curing Portland-Cement Concrete, for Curing Portland-Cement Con- 
crete Slabs with Bituminous Coverings, for Curing Portland-Cement — 
Concrete Slabs with Calcium Chloride Admixture, for Curing Port-— 
land-Cement Concrete Slabs hy Surface Application of Calcium 
Chloride, for Curing Portland-Cement Concrete Slabs with Wet > 
Coverings and Tentative Methods of Test for Structural Strength of 
Fine Aggregate Using Constant Water-Cement-Ratio Mortar, — ; 
for Apparent Specific Gravity of Coarse Aggregates in a Saturated . 
Condition and Routine Analysis of the Cement Content of Hardened 
Portland-Cement Concrete were accepted for publication as tentative. 
The proposed revision of the Tentative Specifications for Concrete — 
Aggregates (C 33-30 T) was accepted, the specifications as revised : 
being continued as tentative. 
The advancement to standard of the tentative revision of the 
Standard Methods of Making and Storing Compression Test Speci 
mens of Concrete in the Field (C 31-27) was approved for reference 
to letter ballot of the Society for adoption. 
The report as preprinted recommended for publication as informa- 
tion a revision in the Standard Methods of Securing Specimens of 
Hardened Concrete from the Structure (C 42-27). The committee 
recommended that this proposed revision be adopted immediately 
subject to approval by letter ballot vote of the committee and on 
motion the revision was unanimously approved for reference to letter 
ballot of the Society for immediate adoption, subject to a favorable 
letter ballot of Committee C-9,! this recommendation requiring a _ 
nine-tenths vote. 


45 


1 The letter ballot on the revision of these methods resulted as follows: 41 affirmative, 2 nega- 
tive, with 2 members not voting. 
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In presenting this extensive report the secretary reviewed rather 
briefly the activities of the various subcommittees and called attention 
to the fact that the report contained results of work on a number of 
important problems some of which have been receiving careful atten- 
tion for several years past but had not until now reached the stage of 
completeness which would permit the results being published. The 
secretary called upon the various subcommittee chairmen and authors 
to present their individual reports and papers, appended to the report, 
as follows: 

Report of Subcommittee XIII on Curing of Concrete—presented 
by the chairman, R. W. Crum; 

“Digest of Available Information on the Use of Calcium Chloride 
for Curing Concrete” by H. S. Mattimore and H. H. Miller—pre- 
sented by title; 

“Digest on Effect of Curing Methods on Strength of Concrete” 
by F. C. Lang—presented by title; 

“Pavement Core-Drilling Practice” by L. W. Teller and P. J. 
Freeman—presented by title; 

“‘A Study of the Analysis of Fresh Concrete” by W. M. Dunagan 
—presented by the author and discussed; 

“Determining the Cement Content of Set Concrete by Chemical 
Methods of Analysis” by H. F. Kriege—presented by title; _ 

“The Effect of Aggregate and Other Variables on the Elastic 
Properties of Concrete” by P. M. Noble—presented by the author 
and discussed; 

“Suggested Terminology Applying to the Study of Concrete 
Structures in Service” by F. R. McMillan—presented by title. 

On motion, the report of the committee was adopted. 

A paper entitled “Accelerated Freezing and Thawing as a Quality 
Test for Concrete Aggregates” by F. C. Lang and C. A. Hughes was 
presented by Mr. Lang and discussed. 

A paper entitled ‘“‘Studies of Paving Concrete” by F. H. Jackson 
and W. F. Kellermann was presented from manuscript by Mr. Jackson 
and discussed. 

An informal report of progress of the activities of the Society’s 
representatives on Joint Committee on Standard Specifications for 
Concrete and Reinforced Concrete was presented by the chairman, 
Cloyd M. Chapman. Mr. Chapman outlined the reorganization of 
the committee and plans for revision of the present specifications. 

A paper entitled “Tests of Concrete Conveyed from a Central 
Mixing Plant” by W. A. Slater was presented by the author and 
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- was presented from manuscript by Mr. Brown and discussed. 


‘ail paper entitled ‘Temperatures Developed in Mass Concrete 
and Their Effect upon the Compressive Strengths” by R. E. Davis 
and G. E. Troxell was presented by Mr. Davis and discussed. 

A paper entitled ‘‘The Effect of Time Loading upon the Bond 
Stress Between Concrete and Steel” by R. L. Brown and E. C. Clark F 


President Mackenzie then assumed the Chair and in closing the }. 
annual meeting extended a vote of thanks to W. L. Abbott, Past- 
President of the American Society of Mechanical Engineers, F. 
D. Chase, President of the Western Society of Engineers and N. K. B. 
Patch, President of the American Foundrymen’s Association for their 
splendid cooperation in making the Thirty-fourth Annual Meeting 
the most successful one yet held by the Society. He also expressed - 
appreciation for the very excellent work done by the Local Chicago 
Committee under the chairmanship of H. H. Morgan. The Robert 
W. Hunt Co. and the Inland Steel Co. who so kindly furnished the 
lanterns and operators for the sessions were also given a vote of 
thanks for their cooperation. President Mackenzie called attention — 
to the manifest and divers activities of the Society and their com-— 
plexity and moved a vote of appreciation to the Secretary-Treasurer, 
Assistant Secretary, Assistant Treasurer and all members of the 
Society Headquarters’ Staff for their untiring labors during the past 
year. 

President Mackenzie in announcing the registered attendance as 
1451, which exceeded all previous records for attendance at preceding © 
annual meetings, pointed out that this did not include the members 
of the Western Society of Engineers who were guests at the session 
on significance of specifications nor the more than 140 persons reg- 
istered as exhibitors or connected with the exhibit which would in- © 


crease the total number attending the meeting. 2a 
There being no further business, President Mackenzie declared . 
the Thirty-fourth Annual Meeting adjourned sine die. 
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ANNUAL ADDRESS BY THE PRESIDENT 


“Due to the fact that we have testing laboratories of our own 
we regret that we will be unable to utilize the facilities of your 
Society.” 

This statement was received from responsible officers of two large 
corporations in reply to a suggestion that they would find member- 
ship in our Society of considerable value. Such is fame! 

Our charter states clearly that the purpose of our Society is the 
promotion of knowledge of the materials of engineering and the stand- 
ardization of specifications and methods of testing. Certainly no 
statement of purpose and scope could be clearer and yet it is distressing 
to find how many, even of our own members, have an erroneous con- 
ception of our field of activity. Many times have I heard it said that 
the function of our Society is the preparation of specifications and 
methods of testing; that we are neither authorized nor supposed to 
engage in research work. If we for a moment disregard that function 
of the Society dealing with the promotion of knowledge of the mate- 
rials of engineering and limit our consideration solely to the standard- 
ization of specifications and methods of testing, we shall see that even 
here we cannot escape research. 

It is quite possible that in the early days of our Society, standard- 
ization of methods of testing was more or less restricted to the revision 
and refinement of existing methods to that degree which is necessary 
to give concordant results, and that also the earlier specifications were 
prepared from accumulated experience which indicated the properties 
necessary for certain materials. We have long since, however, passed 
that stage. 

Methods must indicate the behavior of the material in service. 
This often requires very extensive research. As an example, I would 
mention the work of the Subcommittee on Turbine Oils of Committee 
D-2 on Petroleum Products and Lubricants. This subcommittee is 
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attempting to determine the relation between certain wath labora- 
tory tests and actual performance in steam turbines over long periods 
of time, a research program of considerable magnitude. 

The limits to be set by specifications to insure a satisfactory 
product also require research, even where there may be no question 
of the general significance of the method. As an illustration, we now 


have the problem before Technical Committee A on Gasoline of Com- | 


mittee D-2, of deciding on the maximum sulfur content which should 
be permitted in gasoline. This can be solved only by extensive re- 
search involving a study of the effects of different percentages of sulfur 
in gasoline upon different types of engines under different conditions. 
When we come to our other function, the promotion of knowledge 
of the materials of engineering, we find that such promotion may be 
accomplished by: 

(a) Research in the Society, either in standing committees deal- 
ing with the specific materials, or under the auspices of < our 
Committee E-9 on Correlation of Research. 

(b) Publication of research by others. 

(c) Extending the usefulness of existing information. 


We are this week holding our thirty-fourth annual meeting, and © 


our thirtieth meeting since incorporation of our Society. We naturally 
view with pride our increase in membership from 175 in 1902 to 4327 
in 1931. The work of our standing committees is to my mind without 
parallel in the history of technical organizations. It has often been 
said that in no other society do the members contribute as much as in 
ourown. The work of our 50 standing committees with a membership 
of approximately 2500 is well reflected in our 584 standards and tenta- 


tive standards comprising 2816 pages. Our committee reports alone _ 


last year totalled 883 pages, and our technical papers, which you will 


recall provide one of the media through which we promote the knowl- 
edge of materials of engineering, amounted in the year 1930 to over 


1000 pages. We also again consider with considerable satisfaction 
our income last year of over $120,000 from dues and sale of publica- 
tions alone. 

In extending the usefulness of our work we are gratified to see 
that in the American Standards Association of all the standards 
adopted (with the exception of those in the so-called Public Safety — 
Group) one-third are the standards of our Society, and that of the 
various projects coming under the American Standards Association, 
one-fourth are sponsored either solely or in part by our Society. 


However, gratifying as these figures may be, they are apt to 


be misleading. 
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In 1925 President Farmer, in his annual address, reviewed some 
of the activities of our Society and stressed our needs for the coming 
years. Six years have now passed, and it would seem appropriate to 
pause a moment to review our progress during this period in compari- 
son with the six-year period immediately preceding it. 


Standards: 
Our standards and tentative standards for the years in which 


the triennial book of standards has been issued for these periods are 


as follows: 

INCREASE IN STANDARDS AND TENTATIVE STANDARDS ist 
YEAR NuMBER PAGES YEAR NuMBER PAGES 


While in total pages the last six years gave an increase of 953 
against 832 for the preceding six-year period, the number of standards 
in 1930 was only 179 more than 1924, whereas in that year we exceeded 
1918 by 228. This does not indicate any diminution of activities on 
the part of our standing committees, it does show that we have not 


been extending the field of our committee work. es Wie, 
Standing Committees: ni 


This is further borne out by the increase of our committees both 
in number and total membership: 


tar: 


GROWTH OF STANDING COMMITTEES 


TOTAL TOTAL 

YEAR NUMBER MEMBERSHIP YEAR NUMBER MEMBERSHIP 


Our standing committees in total number show a consistent growth 
in each period. Increase in membership 1919 to 1925 was 814; the 
following six-year period only 554. This, however, is as it should be. 
We cannot make our standing committees too large in membership. 
The comparison does indicate, however, that we have not extended 
our field of activities in materials of engineering as we should. While 
I am glad to be able to report that we have three new standing com- 
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mittees in the course of organization, we will nevertheless admit that 
there are many lines which we have not as yet touched. 


Committee Re 7 
Our committee reports for the period 1919 to 1924 averaged 446 
pages; for the period 1925 to 1930 averaged 577: 
‘VoLUME OF CoMMITTEE REPORTS 


NUMBER 


OF PAGES 


i The number of pages indicated does not include the standards 
presented by the committees. While this indicates a growth in the 
research activities of our committees we should not be satisfied, but 
we should increase these activities. 

It should be mentioned that all data in respect to number of 
pages are in terms of pages as printed, no account having been taken 
of an increase in type page size made in 1921 or of the use of smaller 
size type for certain portions of reports, papers and standards which 
results on the average in each page representing perhaps 20 per cent 
more material in recent years over that ten years ago. This affects 
more particularly the statistics on volume of report and papers 
material. 
the data. 


Again in our technical papers the average number of pages for 
the period 1919 to 1924 was 659, while for the following six years the 
average was only 758: arden 


VoLUME OF TECHNICAL PAPERS 


TOTAL Tora. 
NuMBER PAGES PAGES 
786 
495 
332 
575 
662 
1104 
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This does not mean that valuable material was not available for 
publication, since every year excellent papers have to be rejected by 
our Committee E-6 on Papers and Publication, due to budget 
limitations. 
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Our Future Needs: 


We must first of all extend the scope of our activities. We must 
create new standing committees to cover those materials of engineering 
on which we are not now working. We must shortly give some assist- 
ance to at least our larger standing committees. Where a standing 
committee has over 100 members, the routine secretarial work alone 
is a large task. This in most cases has been assumed and financed by 
either the corporation or association with which the secretary of the 
committee is connected. Such a condition cannot continue indefi- 
nitely. We must be able, in the future, to supply at our headquarters 
secretarial assistance to our standing committees. 

We must extend our regional meetings. All of our members 
cannot attend our annual meetings. These regional meetings provide 
the desirable contacts of the annual meeting even though on a smaller 
scale. We must publish the papers presented at our regional meetings 
and some of these papers should be included in our Proceedings. 

An examination of our program reveals that we are- rapidly ap- 
proaching the saturation point in material which can be ably handled 
at one meeting. We are consequently confronted with the question 
of semi-annual meetings, with a considerable increase in our publication 
program. 

The question of a monthly journal, dealing with materials of 
engineering, and published by our Society, is one that has received 
consideration only with considerable trepidation. President Farmer 
believed that it was possible and desirable, and I agree with him with- 
out reservation. We are all proud of our annual volumes of Proceed- 
ings. We all know that they contain very valuable material, but 
most of us, I am afraid, when we receive them the latter part of each 
year, place them aside with the very excellent resolution that we will 
read them as soon as we have time. This was forcibly impressed 
upon me recently in my own organization. A report made use of a 
very valuable paper presented at our last annual meeting. This 
report did not refer to the paper as appearing in the Proceedings of the 
American Society for Testing Materials but gave reference to a 
publication of which I had never heard, but which presumably had 
reprinted it. We must admit that we are all more likely to read, or 
at least skim over, articles which are brought to our attention monthly, 
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than to attempt to read a volume of 1000 pages. This, I feel, is ap- _ 
preciated by authors, and the average author realizes that he receives | 
much greater recognition for this work if it appears in a technical re 
journal of high standard than if it is simply published in the bound 
proceedings of some society. Possibly a monthly journal is still far — 
in the future—eventually it must come. 

In addition to the research work necessarily carried on by our : 
many standing committees dealing with specific materials, there oid 4 
certain research problems of more general nature which should be _ 
handled by our Committee E-9 on Correlation of Research. For re- 
search work of this nature we have available the income fromafund 
of $8387.85—not sufficient to cover a single problem with one worker 
at some university or technical school. ‘There is work to be done > 
We should do it. 

We must increase the activities of our present committees and 
we must create new standing committees resulting in an increased 
burden on our headquarters staff. We must provide secretarial 
assistance to our standing committees. We must extend our regional 
meetings. We must provide eventually for a semi-annual meeting. 

We must increase our publication program. We must carry on) 
research under the supervision of Committee E-9. How can we 
meet these needs? 


Finances: 
é 
Our income in 1930 was divided approximately as follows: 


65 per cent 


This income in turn was spent as follows: 


Printing 52 per cent 
Miscellaneous 9 


It will be noted that our income is secured almost entirely from 
the sale of our publications, and dues: 


INCOME FROM DUES AND SALE OF PUBLICATIONS 
Dues PUBLICATIONS YEAR Dugs 
$31 885.87 $7 122.84 


PUBLICATIONS 
$56 591.36 $33 631.00 


.20 
.33 
.32 
-62 


9 302.49 
10 983.37 


. 18 003.56 


18 258.83 
22 024.90 
20 514.30 


60 932.61 
66 507.33 
83 025.60 
86 525.85 
86 106.23 


26 479.40 
32 461.83 
29 840.96 
27 840.79 
34 607.96 


Advertising, Income from Investments and Miscellaneous..... 9 (et, 
t 
| 
1 
YEAR 
a 1920........ 39997 
1924........ 52576 


It will be seen that from 1918 to 1924 the receipts from sales of 
publications increased $13,391.46; from 1924 to 1930 the increase was 
$14,093.66. However, the increase of 1930 over 1927 was approxi- 
mately only $2000. If additional income is to be secured from the 
sale of our standards, we must promote the use of these standards. 
The letters from the two companies, referred to in opening, are but an 
indication of how little is still known of our Society and its work. 

Our standards in their preparation have involved an enormous 
expenditure of time and money on the part of our standing committee 
members. President Farmer in 1924 estimated that the total cost 
of the work of the Society to industry was in the order of $325,000 a 
year, and this has necessarily increased to a considerable degree since 
that date. Those of us who are in the position of both producer and 
consumer of engineering materials are naturally more interested in the 
materials we produce, and since we have had for a long period a buyers’ 
market, I fear that we too often as buyers take the position that we 
will demand what we think we want, and the manufacturer must com- 
ply with our wishes. This was forcibly impressed on me a few months 
ago by a friend of mine in the steel industry who complained bitterly 
that the petroleum industry was not sold on our Society, whereas the 
steel industry was absolutely sold. I was rather surprised, since the 
work of Committee D-2 has, I believe, received as general acceptance 
by producers and consumers as any group of standards of the Society. 
He said, ‘But, the petroleum industry has not whole-heartedly ac- 
cepted the A.S.T.M. standards for steel; the steel industry has ac- 
cepted them 100 per cent.” When I asked the extent of the use 
of the standards of our Society covering materials which the steel 
industry buys, he admitted that even this industry was possibly not 
100 per cent sold. 

As producers we are vitally interested in standardization; it sim- 
plifies manufacture and reduces stocks and inventories. This nat- 
urally benefits not only ourselves but also the-consumers of our prod- 
ucts, and we are not hesitant in urging upon the consumers the value 
of standardization and its financial return to them. Such standardi- 
zation certainly is just as valuable to us in the case of the materials 
which we purchase, and if we would as diligently urge the use of our 
Society’s standards when we buy, as we now urge their use when we 
sell, we would accomplish much toward the increased use of the 
standards. 

- bi This increased use of our standards will resultin: | 


1. More sales; 
2. Greater interest in the work of the Society; and, as a result, — 


a 3. More members. 
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Our major source of income is from dues. The increase of $33,000 — 
in 1930 over 1924, compared with an increase of $21,000 in 1924 over - 
1918 is apt to be misleading. In 1928 we raised the so-called company 
dues from $15 to $30 a year, and this is largely responsible for an in- 
crease in that year of $16,500 over 1927. Our receipts from dues for | 
1930 was $3181.63 greater than in 1928 and $419.62 less than in 1929. 

This brings me to the question of membership: pene amare 


(as OF JUNE 1!) NuMBER (AS OF JUNE 1) NUMBER 


From the year 1919 to 1925 our membership increased 1235. From — 
the year 1925 to 1931, the increase was only 611. Up until the year — 
1928 every year showed an increase. In that year the increase in 
corporate membership dues resulted in a decrease of 28, but a large 
increase in the total amount received from dues. Our membership, 
however, as of June 1, 1931, is 28 less than the membership one year 
ago. I know it will be said that we are passing through a period of 
severe depression. My older friends who have weathered many 
depressions tell me that each depression always seemed much worse 
than any preceding it. We must not forget that we passed through 
another depression in 1921 and 1922, but without an actual decrease 
in membership. Had it not been for the very able work of our Com- 
mittee on Membership, with the untiring efforts of its members, our 
losses would have been much greater. - 

Our total income from investments for the year of 1930 amounted _ 
to only $3650.78. There is furthermore, somewhere a limit in the - 
volume of sales of our publications. Our future welfare must depend 
on an increase of membership. Our Secretary-Treasurer has esti- 
mated for me that if our income from dues can be increased $80,000, 
the increased expense to the Society for overhead, printing, etc., on 
the basis of our present publication program would amount to only 
$40,000, leaving $40,000 available for the promotion of those needed — 
activities which we have already considered. ‘The class of sustaining — 
membership brought up for approval at this meeting will eventually 
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provide some increase of income, but it will not be sufficient. The 
question which then confronts us is, have we reached the saturation 
point in membership? Our membership statistics of recent years 
would seem to support this view. I believe that such a view is not 
well founded. I believe that there is a large field for increase of our 
membership not only among those organizations and individuals not 
now holding membership in the Society but also in those corporations 
whose interest in our Society has heretofore been confined largely 
along the lines of the products they manufacture. But this increase 
can be accomplished only by the concerted efforts of all our members. 
Our Membership Committee has accomplished much. With our 


support I feel there is no limit to which its activities may extend. y 
4 


Student Membership: 


It may not be amiss at this point to mention our student member- 
ship. On June 1, 1930, we had 249—on June 1, 1931, we had 211. 
Our transfer from student to junior membership is six per cent, which 
compares very favorably with the experience of other technical socie- 
ties. I have always viewed student membership, however, not as 
much as additional income to the Society, or the securing of junior 
members on the graduation of the students, but as an educational 
campaign. If, through student membership, students become familiar 
with the work of the Society and its scope, they will in their activities 
after graduation know that the Society is the source of information on 
the knowledge of the materials of engineering and specifications and 
the methods of testing; they will turn to the Society for this infor- 
mation and eventually become members. From this standpoint the 
student membership is of the most vital importance, and yet I am 
sorry to say that of our 211 student members, 121 come from one 


institution. 
Contacts with Universities and Technical Schools: as “a 


Many of our members have, I feel sure, contacts with their re- 
spective Alma Mater which will enable them to stress to the faculties 
the importance of the work of the Society and of student membership. 
However, we must realize that as a society, we are working at a dis- 
advantage compared with certain other technical organizations having 
local student chapters. We cannot offer this incentive to membership. 
We can, however, be impressing upon the faculties the importance of 
the work of the Society, at least secure promulgation of the Society’s 
activities to the students so that if they do not become student mem- 
bers, they will at least learn of the Society and its work. ghdeyadeeon 
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A year ago I called attention to the fact that a Society is a volun- 
tary organization of individuals banded together for the common 
purpose of securing results of mutual benefit which could not be se- 
cured without this organization. We are members of our Society — 
primarily for what we can give, rather than for what we can get. At P 7 
times in the past have we heard from our members that the Society — 
is not accomplishing what 7 should; that 7¢ is not functioning as 7 
should; that it is neglecting activities which 7 should initiate. I am 
saying this advisedly, with full appreciation of the very loyal and 
unselfish work of our members. The cooperation, aid and assistance 
which the members have given the officers of the Society during the * 
past year has been a constant source of inspiration. I believe we can 
go still farther. 7 

I can express no greater hope for my successor than that he may 
in his administration, receive this cooperation to an even greater 
extent, and that there may be a fuller realization that we alone, as 
members, are responsible for the success of our Society. EL S-<0 
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ANN UAL REPORT OF THE EXECUTIVE “COMMITTEE 
The Executive Committee offers the following report of general 
Society activities for the year ending with this annual meeting: 7 
Membership: 


The membership of the Society on June 1, 1931, was 4327, 
compared with the corresponding membership a year ago of 4355. 
Statistics are shown in the following table: 


Membership Losses Additions Total 
June 1, | June 1, | Resi T Trans-| El Loss | Gain |I 
une 1, | June 1, | Resig- rans- ain | Increase 
1930’ |" 1931" |nations | Propped) Death} “fer” |“ fer | ‘tion 
Company, Firm, ete...... 1175 1124 77 30 a 9 3 62 116 65 51¢ 
Individual, ete........... 3090 | 3102 146 100 26 3 28 | 259 275 287 12 
75 86 6 5 19 41 30 41 
, eS 4355 | 4327 229 135 26 31 31 362 421 393 28¢ 
We odentdiccsdicee- 249 211 16 90 9 77 115 77 38¢ 
Decrease. 


Although there has been a net increase of 12 in the class of indi- 
vidual members and 11 junior members, there has been a net loss in 
company membership of 51, making a net loss for the period of 28. 
This is undoubtedly a reflection of the present industrial conditions, 
which have not only resulted in a relatively greater number of resig- 
nations and delinquencies but at the same time a somewhat smaller 
number of new members elected during the year, which was 362 
compared to 430 for the preceding year. The membership growth 
from the beginning of the Society’s history appears in Fig. 1. 

The Society has suffered the loss by death of the following 26 
members: 


DATE OF 
MEMBERSHIP 
(58) 
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A number of these men had been active in various lines of the 
Society’s work. Two of them had held office, Dr. Richard Moldenke 
having been Vice-President in 1913-1915, and George S. Webster 
having been President in 1920-1921. 

A vigorous effort to increase the society membership has been 
inaugurated during the year through the efforts of the Committee (of 
the Executive Committee) on Membership under the chairmanship of 
H. N. Van Deusen. The aid of the standing committees has been 
sought in this work through the formation of a general Membership 
Committee, upon which each standing committee has been asked to 
appoint a representative who will organize increase of membership 
work in his standing committee. Because of their close contacts with 
the industries of the country through their research and standardiza- 
tion activities, the members of standing committees are in a peculiarly 
effective position to bring the advantages of A.S.T.M. membership to © 
the attention of individuals and companies who will benefit by affili- _ 
ating with the Society. The Executive Committee earnestly hopes 
to have the active support of the standing committees in this work © 
during the coming year. 

Another activity initiated by Mr. Van Deusen’s committee is the 
endeavor to increase Society membership among individuals of the © 
staffs of companies that hold membership in the Society. There are 
many such individuals, some frequently representing their companies _ 
in committee work, who are not A.S.T.M. members and who thereby 
miss the advantages of keeping directly in touch with the work of 
the Society. Plans for membership extension in this direction have 
received gratifying support in a number of companies. 

Membership extension work is also a function of the district — 
committees, of which eight have now been organized, as noted later 
in the report. 
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The support of the entire membership is needed in maintaining 
a steady growth in Society membership. The importance of such 
growth has been stressed on previous occasions and recently in a 
special folder prepared by the Membership Committee and mailed 
to each member of the Society. Not only is a steady expansion of 
membership needed if the Society’s work is to go forward and be 
extended into new fields, but it is a readily demonstrable fact that the 
potential value of the Society to each member, as for example in more 
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extensive committee work and in increased publications, increases 
with the membership. Therefore the Executive Committee asks the 
interest and support of the members and committees of the Society 
in vigorous membership extension work during the coming year. 
Sustaining Membership Proposed.—Studies of membership ques- 
tions by the Executive Committee have indicated the desirability 
of providing for a class of Sustaining Members at annual dues of $100. 
A sustaining membership will afford a means for members, especially 
companies, firms and corporations, who so desire, to increase their 
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surate with the intrinsic value of that work to them. To many com- 
pany members of the Society the present dues of $30 a year comprise, 
it is true, the least of their contributions to the Society’s work, if 
they are taking a part in the work of some committee of the Society 
or are supporting more than one membership. It is believed, however, — 
that there are many companies who would be willing to “sustain” 
Society activities in the way proposed if the opportunity were afforded 
and therefore the Executive Committee recommends the adoption by 
the Society of amendments of the By-laws creating this class of mem- 
bership. ‘These amendments are offered in a later section of this 
report. 

The Executive Committee has voted, subject to approval of the 
above recommendation, that sustaining members shall receive all 
publications of the Society, both regular and special, including reprints, 
without charge, and an extra set of the standards of the Society if 
desired. 


financial support of Society work to a degree more nearly commen- . a 


ie 
Two years ago it was decided to undertake promotional work 
for extension of Society membership in the principal industrial centers, _ 
by the establishment of district committees of members in those _ 
centers. Two such committees were organized in 1929 primarily for © 
this purpose, namely in the Chicago District and in the Detroit — 
District. In the same year three district committees were organized 
on the Pacific Coast, centering in Los Angeles, San Francisco and 
Seattle, for the broader purpose of promoting closer contacts between 
our Pacific Coast members and the activities of the Society, but in- 
cluding membership extension work in their functions. It has become — 
evident that such committees may serve very effectively to promote - 
the various interests of the Society, as was demonstrated in 1930 by 
the holding of the first Regional Meeting under the auspices of the 
Detroit District Committee. The holding of strictly local meetings 
of members and guests in the industrial centers for the purpose of 
stimulating interest in methods of test and properties of materials 
can also be made an effective means of bringing the Society’s work 
closer to its own members in these districts, many of whom perhaps © 
are unable to attend the annual meetings, and at the same time 
serves to inform others of the Society’s activities and to demonstrate __ 
the value of membership in the A.S.T.M. a 
Since the last annual meeting three new district committees have 
been organized; one in Pittsburgh in the fall of 1930, under the chair- 


Local Activities; District Organizations: 
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manship of T. D. Lynch; one in New York, March, 1931, under the 
chairmanship of F. M. Farmer; and one in Cleveland in May, 1931, 
under the chairmanship of H. A. Schwartz. 

Thus there are a total of eight district committees, in each of 
which will be considered during the year various means of extending 
interest in the Society’s work in the respective districts. 

The Chicago District Committee after serving actively in mem- 
bership extension work under the chairmanship of John Brunner has 
been reorganized under the chairmanship of H. G. Farmer. 

The work of the three Pacific Coast committees presents several 
special problems for consideration, principal among which is the closer 

- contact with and more active support of our standing committee 
work by members and industries in the far West. The elements of 
time and distance are still handicaps in active participation of Pacific 
Coast members in committee work, and the formation of special com- 
mittees in the several districts to study tests and specifications for 
materials, with their activities coordinated to those of corresponding 

_ standing committees by direct representation thereon, is being studied 
as a practicable step in the direction of closer affiliation with the stand- 


ardization work of the Society. 
Meetings: 


On March 18, 1931, there was held in Pittsburgh ‘the second 

Regional Meeting of the Society, under the auspices of the Pittsburgh 

_ District Committee. Sessions in the morning and afternoon were 
devoted to a Symposium on Welding attended by over 500 members 
and guests. In the evening there was an informal dinner with over 
400 present. The Welding Symposium was arranged with the coop- 
eration of the Pittsburgh section of the American Welding Society 
and comprised eleven papers, most of which were assembled in pre- 
print form. The complete symposium with discussion will be 
published this summer. Over 200 visitors were present at the meeting 
on invitation of the District Committee. 

The annual spring group meetings of committees, held in Pitts- 
burgh in conjunction with the Regional Meeting, were highly success- 
ful and again demonstrated the advantage of combining the regional 
and committee meetings where practicable. t 

From the comments that have been made by members who have ; 
attended them, it is believed that these regional meetings will develop 
into a feature of Society activities of great significance. In its report 
a year ago the Executive Committee suggested that such regional 
meetings, if devoted to some technical subject within the Society’s 
field of work and having special local significance, can be developed 
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into a very effective means of bringing A.S.T.M. research and stand- oe 


ardization work vigorously and directly to the attention of the indus- 


tries of the country, at the same time developing greater personal © 


interest in Society affairs on the part of the members themselves. — 


It is hoped, therefore, that the example of the Detroit and Pittsburgh 
committees will be followed by other district committees in spon- 
soring such regional meetings. 


Committee, which sponsored a meeting of members of the New York 
Metropolitan District in New York on March 5. An informal dinner 


was attended by 125 members, following which upwards of 300 mem- 
bers and guests listened to three interesting talks on the general — 


subject of limitations of the present knowledge of materials for engi- 
neering applications. This committee believes that several meetings 


held each year in the metropolitan district and is planning accordingly 
for the coming year. 

A second local meeting was held during the year under the 
auspices of the Detroit District Committee, who joined with the 
Detroit chapter of the American Society for Steel Treating in a 


dinner and meetingon May ll. 


A.S.T.M. Committee Activities: 


be judged by the reports that they will present at this annual meeting. 


The reports of Committees E-9 on Correlation of Research and E-10 


on Standards, together with reviews sponsored by these two com- 
mittees and published in the A.S.T.M. Bulletin, set forth, respec- 


and the Society’s accomplishments in these two fields. Therefore, 


the report of the Executive Committee on committee activities does 
not refer to these in detail. 


Committee E-10 on Standards, organized after the annual meet- 


ing in 1929 as an administrative committee for the broad purpose of 


promoting the standardization work of the Society, is filling a most | 


useful function in passing upon proposed new tentative standards 


that are offered to the Executive Committee between annual meetings, 


as well as studying a variety of questions affecting the Society’s — 
standardization work and reviewing annually the progress in that — 


work. 


_ At the annual meeting a year ago the formal organization of — 


It is also possible to use more strictly local meetings to serve —_— 


the same ends. This was demonstrated by the New York District © 


| 
on important topics within the Society’s scope be successfully 
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Committee B-6 on Die-Cast Metals and Alloys was completed and 
the committee is actively carrying forward the projects assigned to it 
as a part of the general plans for reorganizing the Society’s com- 
mittee work in the field of non-ferrous metals and a!’cys. 

The organization of a new standing Committee on Mortars for 
Unit Masonry, authorization for which was announced in the report 
a year ago, will be effected during the coming 2nnual meeting. R. E. 
Davis, Professor of Civil Engineering, University of California, 
Berkeley, Calif., has been designated as temporary chairman for 
purposes of organization. 

Two new standing committees were authorized during the year. 
A Committee on Water Analysis is in course of organization under 
the temporary chairmanship of Max Hecht, Chief Chemist, Duquesne 
Light Co., Pittsburgh, Pa. The formation of this committee has 
come about through the need that has developed for methods of 
analysis of water for industrial purposes in the activities of the Joint 
Research Committee on Boiler Feedwater Studies, which is organized 
under the auspices of the American Water Works Association, 
American Society of Mechanical Engineers and American Public 
Health Association, and upon which our Society is represented by 
Messrs. Max Hecht and F. N. Speller. The work will not conflict 
with but instead will supplement that of the above-mentioned joint 
committee, whose support of this proposed standardization work has 
been assured. 

The Executive Committee has also authorized the formation of 
a new standing Committee on Paper. This action has been taken 
upon the recommendation of Committee E-10, which has felt that the 
lack of any standards for methods of test and specifications for paper 
in our publications (except for methods of testing electrical insulating 
paper) constitutes a serious omission that should be rectified by the 
preparation of A.S.T.M. standards. Before this decision was reached 
the matter was discussed with the Technical Association of the Pulp 
and Paper Industry, which has prepared methods of testing paper 
on behalf of that industry, and the Society has been assured of the 
cooperation of the industry in this proposed activity. The title and 
scope of the proposed committee are still under consideration. 

At the request of Committee C-4, its title has been changed to 
read ‘Committee C-4 on Clay and Concrete Pipe.” 

The Executive Committee received two interim reports from 
standing committees during the year, one from Committee A-1 on 
Steel and one from Committee C-10 on Hollow Masonry Building 
Units. Each of these reports advised the Society that the committees 
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had approved revisions in certain specifications upon which they 
would request action by the Society at the annual meeting this year. 
These reports were printed and distributed in January. 
The Executive Committee has approved the plan of rotation of 
members-at-large of Committees E-1 on Methods of Testing and E-8 
on Nomenclature and Definitions, suggested by these two committees. 
Beginning with the close of the coming annual meeting the number 
of members-at-large of Committee E-1 will be increased from seven 
to nine, the members to serve for three years, the terms of three 
members expiring each year; and the number of members-at-large 
of Committee E-8 will be reduced from seven to six, each member 
serving for a term of three years, the terms of two members expiring 
each year. 
Following the annual meeting in 1930 the Executive Committee 
requested the officers of each standing committee of the Society to 


submit a program of their activities for the coming year. The - 


information thus obtained provided an excellent survey of the com- 
mittee work planned for the year, and was abstracted for publication 
in the A.S.T.M. Bulletin. The Executive Committee will continue 
this practice not only for the valuable information that it gives on 
the committee work of the Society, but also because it will help to 
systematize the important function of planning committee activities 
in advance and to stimulate committees that may not be functioning 
in their respective fields as actively as they should be. 

The activities of some of the standing committees, especially of 
the larger committees, are beginning to assume such proportions that 
the secretarial and general administrative work involved may, in 
some cases, no longer be possible on the voluntary basis that has so 
far prevailed. During recent years there have been occasional — 
suggestions that some committees in order properly to carry out their 


duties need a paid technical assistant. This year a specific proposal _ 


in this direction was made by Committee C-1 on Cement, which led 
the Executive Committee to adopt the following statement of policy: 


The Executive Committee will consider proposals to place on the staff of 
the Society men to be assigned to assist in the activities of standing committees, 
provided the expense involved will be completely financed by the standing com- | 


mittees, such staff members to be subject to direction by the Executive Com- 
mittee. 


Acting upon this statement of policy the Executive Committee 
has authorized the appointment of a technical assistant to the Society’s 


staff, to be assigned to Committee C-1, provided funds for his salary ; | 
and expenses are raised by that committee. The location of the 
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headquarters of this assistant is subject to approval of Committee C-1 
and the Executive Committee. 


Standards Relating to Patents, Copyrights and Trade Marks: 


It has been a requirement of the By-laws for many years that 
any standard or tentative standard in which it is proposed to use or 
refer to any device or process that forms the subject matter of an 
existing patent, shall first be submitted to the Executive Committee 
and shall be submitted to the Society only with the approval of the 
Executive Committee. Under this provision the Executive Com- 
mittee adopted certain rulings defining broadly the policy that it 
would follow in considering (1) the specifying of patented apparatus 
in A.S.T.M. standards and (2) the development of specifications 
covering patented materials or patented processes.! 

With respect to the specifying of patented apparatus, where the 
patented instrument, appliance or machine is the only one specified 
in the standard, the Executive Committee has required that the owner 
of the patent execute a satisfactory agreement with the Society to 
license any manufacturer approved by the Executive Committee to 
manufacture such instruments. Two such agreements have so far 
been written in accordance with this ruling. During the past year 
several instances were brought to the attention of the Executive Com- 
mittee where the execution of a license agreement seemed undesirable, 
which led to the conclusion that the interests of the members of the 
Society and the users of standards involving a patented apparatus 
would be adequately protected if assurance satisfactory to the Society 
were given that if the standard method of the Society were based 
upon the use of a patented apparatus it would not result in an exorbi- 
tant price being placed on the instrument by virtue of the patent 
monopoly enjoyed. Moreover, experience in the carrying out of 
these policies has indicated that the conditions will vary quite widely 
in different instances and t..at different methods of handling them, 
entirely fair to the manufacturer of the apparatus and to the Society, 
should be possible. 

The Executive Committee has accordingly modified the rulings 


applying to the specifying of patented apparatus in A.S.T.M. stand- 
ards to read as follows: 


Where a standing committee desires to include in a standard of the Society 
the use of a patented instrument, appliance or machine for testing, for which 
the committee has written or plans to write such specifications as may be neces- 
sary, and where this instrument, appliance or machine is the only one specified 


1 These rulings have been published in connection with Section 16 of the Regulations Governing 
Standing Committees since 1927 and appear on page 271 of the 1930 Year Book, = = | 


i 
J 
: x 
> os. i 
| 
} 
t 
- a 
1 
4 
I 
I 
t 
i 
a 
a 
7 S] 
5 
c 


AnNuAL REPORT OF THE EXECUTIVE COMMITTEE 67 


in the standard, the Executive Committee will pass upon such proposal upon 
its individual merits. The owner and manufacturer thereof must give assurance 
satisfactory to the A.S.T.M. that a patent monopoly will not result in an exor- 
bitant price to the consuming public. The A.S.T.M. does not undertake to 
insure anyone utilizing such apparatus, appliance or machine for testing, against 
liability of infringement or assume any such liability. 

Where the patented instrument, appliance or machine concerned is one 
of two or more alternative instruments, at least one of which is not patented, 
the Executive Committee will permit reference to such patented instrument in 
the belief that the interests of the user of the standard are fully protected against 
an undesirable patent monopoly in that he can use at least one unpatented 
instrument in accordance with the provisions of the standard. 


Under this ruling the Executive Committee has recently granted 
permission to Committee D-13 on Textile Materials to include refer- 
ence to certain patented devices in its Standard Specifications for 
Textile Testing Machines (D 76-27), upon assurance of the owner 
of the patent, satisfactory to the Executive Committee, that the 
patent monopoly will not result in an exorbitant price of this device 
to the consuming public. 

No change has been made in the ruling applying to standards 
involving patented materials or patented processes; the Executive 
Committee will continue to consider upon their respective merits any 
proposals from standing committees on this subject. In the several 
cases that have so far come before it the Executive Committee has 
sought and obtained assurance, first, that the adoption of the standard 
by the Society confers a definite benefit to the consumer in defining 
qualities and tests to which the patented material must conform and, 
secondly, that the conditions under which the patented material is 
marketed are equitable and generally satisfactory to industry. 

As a matter of record, the following specifications have been 
approved for submission to the Society under this ruling: 


Standard Specifications for Aluminum Bronze Castings 
(B 59 28); 
Tentative Specifications for Aluminum-Base Alloy Castings 


(B 26-307); 
iia Tentative Specifications for Aluminum-Base Casting Alloys 
2 in Ingot Form (B 58-30 T); and 


ah Tentative Specifications for Aluminum-Alloy (Duralumin) 
Sheet (B 78 30 T). 


In this connection the following note is printed with each of the 
specifications: 


1 Consideration of the patent phases of these specifications was completed by the Executive Com- 
mittee April, 1931, and the note is to be added to the specifications at the next printing. B42 
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By adoption of these specifications, the American Society for Testing 
Materials does not undertake to insure any one utilizing such specifications 
against liability for infringement of any patent or assume any such liability, 
and such adoption does not constitute a recommendation of any patented or 
proprietary application that may be involved. 

In the report of Committee B-6 on Die-Cast Metals and Alloys t 
for this year, two specifications are offered, one for Zinc-Base Alloy 
Die Castings and the other for Aluminum-Base Alloy Die Castings. 
The former specification involves one alloy covered by an existing 
patent and the latter involves several alloys that are covered by 
patents. The Executive Committee has authorized the submission of 
the first-named specification to the Society; action with respect to the 
second specification is awaiting review of information recently sub- 
mitted by Committee B-6. 

A question arose during the year regarding the use of copyrighted 
material in a standard of the Society. The conditions under which 
it would have been necessary to refer to this copyrighted material 
would have been detrimental to the use of the standard, particularly d 
its reprinting, and the Executive Committee accordingly declined to J 
permit the inclusion of this material in the standard. Arrangements ) 

b 


cor A 


gn 


satisfactory to the committee were made for presentation of the 
material to the Society as an appendix to the committee report 
independent of the standard in question. Consideration of this 
matter and of the related one of use of and reference to trade-marked 
articles leads the Executive Committee to recommend that Article VI, E 
Section 2, of the By-laws (which also forms Section 16 of the Regula- I 
tions Governing Standing Committees) be amended to provide that S 
questions affecting the proposed use in a standard or tentative stand- ; 

0 


ard of any device or process forming the subject matter of an existing 

copyright or trade mark be also submitted to the Executive Committee | 

for review prior to submission to the Society. t 
The necessary amendment of this section of the By-laws is for- 

mally proposed in the next section of this report. 


Proposed Amendments of the By-laws: 


For reasons explained previously in this report, the Executive 
Committee proposes the following amendments of the By-laws and 
asks that they be referred by the annual meeting to the required 
letter ballot vote of the membership: 

Amend Article I, Section 1, to read as follows by the insertion of 
the italicized words: 


The Society shall consist of Sustaining Members, Members, Junior Members, 
Student Members and Honorary Members. : me 
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ib. 


Amend Article I, Section 2, to read as follows by the insertion 
of the italicized words: 


A Sustaining Member or a Member shall be a person, or corporation, a firm, 
a technical or scientific society, a teaching faculty, or a library, proposed by 
two members and elected by the Executive Committee. 


Amend Article VI, Section 2, to read as follows by the insertion 
of the italicized words: 


Reports, resolutions and recommendations pertaining to or involving the 
use, or proposed use, in a standard or tentative standard, of any device or process 
which forms the subject matter of an existing patent, copyright or trade mark, 
shall first be submitted to the Executive Committee and shall be submitted to 
the Society only with the approval of the Executive Committee. 


Amend Article VII, Section 1, to read as follows by the insertion 
of the italicized words: 


The fiscal year shall commence on the first day of January. The annual 
dues, payable in advance, shall be as follows: For Sustaining Members, $100; 
for Members that are companies, firms, corporations, industrial associations or 
commercial testing laboratories, $30; for all o‘her Members, $15; for Junior 
Members, $7.50; for Student Members, $1.50. Honorary Members shall not 
be subject to dues. 


Publications: 


During 1930, the usual publications were issued, namely, the 
Proceedings, the 1930 Book of A.S.T.M. Standards (Part I Metals, 
Part II Non-Metals), the Year Book and the Index to A.S.T.M. 
Standards and Tentative Standards, comprising the so-called “regular 
publications” distributed to all members; and the Book of A.S.T.M. 
Tentative Standards as a special publication furnished to members 
on order. A comparative statement of the volume of these publica- 
tions during the past four years follows: 


1927, 1928, 1929, 1930, 
PAGES PAGES PAGES PAGES 
1706 2088 1937 2421 
1871 eae 2214 
293 
320 
Index to A.S.T.M. Standards and 
Tentative Standards 


Book of A.S.T.M. Tentative 
Standards 
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‘The volume of regular Society publications since 1902 is recorded 
graphically in Fig. 1. 

The Proceedings for 1930 were the largest ever published by the 
Society. A large proportion of the reports and papers making up 
the Proceedings were preprinted for the annual meeting. 

Eight thousand copies of each part of the 1930 Book of A.S.T.M. 

Standards have been printed, to meet the needs of distribution to 
members and of sales until the appearance of the 1933 edition. 
_ The A.S.T.M. Bulletin was issued bimonthly throughout the 
year. As in past years the income from advertising was more than 
sufficient to meet the actual cost of printing and distributing the 
Bulletin, $4648 compared to $4476. Advertising in the Index to 
Standards and Tentative Standards for 1930 provided an income of 
$1030 towards the total cost of printing and distributing 9000 copies 
of the Index, about $1550. 

In the fall of 1930 an edition of 1000 copies of the Symposium on 
Developments in Automotive Materials (186 pages) was printed, 
comprising the papers and discussions at the Detroit Regional Meet- 
ing held March 19, 1930, and distributed without charge*to members 
requesting them, a procedure that was made possible through the 
funds raised by the Detroit District Committee. 

A number of important reprints from the 1930 Proceedings have 
been issued, the principal ones being the List of Alloys, 70 pages, 
3000 copies; Tables of Properties of Corrosion-Resistant and Heat- 
Resistant Alloys, comprising eleven folded insert tables of data, 4500 
copies; Symposium on Aircraft Materials, 192 pages, 1000 copies; 
Symposium on Rosin, 60 pages, 500 copies; Committee D-2 Pamphlet 
on Petroleum Products and Lubricants, 284 pages, 2000 copies; 
Committee D-13 Pamphlet on Textile Materials, 122 pages, 1500 
copies; Committee D-9 Pamphlet on Electrical Insulating Materials, 

192 pages, 600 copies; reprint of Report of Committee A-5 on Corro- 
sion of Iron and Steel, 26 pages, 1000 copies. There was also pub- 
lished the second number of the Fatigue of Metals Abstracts covering 
articles on the subject in the literature from July 1, 1929, to June 30, 
1930, prepared by the Research Committee on Fatigue of Metals. 

In March, 1931, eight of the eleven papers comprising the Sym- 
posium on Welding for the Pittsburgh Regional Meeting were pre- 
printed, the edition being 1750 copies, and distributed without charge 
to all members requesting copies and to visitors attending the Sym- 
posium. The papers and discussions of the Symposium will be 
published in cloth binding this summer and sold to members at 
special prices. 
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As reported a year ago, 3000 copies of a new publication entitled 
“Selected A.S.T.M. Standards for Students” were published to pro- 
vide a group of selected A.S.T.M. specifications and methods of test 
for student use. This publication has been well received in many of 
the technical and engineering schools. The present edition will 
probably meet the needs for the fall term and it is planned to print 
a new edition for use next year. 

The Committee on Papers and Publications is considering the 
publication of a similar selection of A.S.T.M. standards of special 
interest to students in chemistry, chemical engineering and metallurgy. 


Finances of the Society: 


Report for Fiscal Year 1930.—The annual statement of the finances 
of the Society follows in the report of the auditors for the fiscal year, 
January 1, 1930, to December 31, 1930, which includes the balance 
sheet, statement of receipts and disbursements, statement of miscel- 
laneous funds held for committees, the Dudley Medal and Marburg 
Lecture Fund, and investments. 

As will be seen from the balance sheet, the surplus at the close 
of the fiscal year was $42,532.40. In addition the life membership 
fund comprised $3005.30; the A.S.T.M. Research Fund amounted to 
$8387.85; the Headquarters Fund, created to meet the expenses 
incident to possible removal of the Society’s headquarters, totaled 
$5030; and the Publications Fund, to meet cost of special or extraor- 
dinary publications, comprised $4015; making a total of Special 
Funds of $20,438.05. A comparison of the financial condition of the 
Society at the close of the past five fiscal years is given in detail at 
the end of the auditor’s report. 

The report also lists the funds held for the account of committees 
and joint committees of the Society (totaling $27,758.90), and gives 
also a statement of the Dudley Medal and Marburg Lecture Fund, 
which shows a balance of $7850.58. Investments of Society and other 
funds are listed. 

One feature of the financial operations for the year deserves 
special mention. It had originally been planned to add one-half of 
the entrance fees, approximately $1800, to the principal of the 
A.S.T.M. Research Fund, but the expense of publishing the Pro- 
ceedings was considerably over the amount estimated and it was _ 
decided that just at this time it was more important to conserve - 
publication funds than to increase the Research Fund and the money — 
was therefore applied to publications. The budget operations for 
the year showed a favorable balance of about $1300, which it was — 
decided to apply to 1931 operations as indicated below. 
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In the foregoing financial statement no account has been taken 
of the assets of the Society in the form of publications in stock. The 
inventory on June 1, 1931, may be summarized approximately as 


follows: 
NUMBER OF 


Vols. 21-25, incl........ 
Part I, Metals 
Book of A.S.T.M. Standards { Part II, Non-Metals 
Book of A.S.T.M. Tentative Standards 
Reprints of 427 Standards (approximate) 25 000 
om Special reprints for general sale (approximate) 6500 


EPORT OF THE AUDITORS FOR THE FISCAL YEAR, JANUARY 1, 1930, 


TO DECEMBER 31, 1930 
AMERICAN SOCIETY FOR TESTING MATERIALS, Jonny 6, 
Mr. C. L. Warwick, Secretary-Treasurer, 
Philadelphia, Pa. 
Gentlemen: 

We respectfully report that we have made an audit and examination of the 
books and accounts of your Society for the seven months ended December 31, 1930, 
having previously made a similar audit and report for the preceding five months 
ended May 31, 1930, and at both audits found the accounts to be correct and to be 
in excellent condition. 

We submit herewith balance sheet as of December 31, 1930, as also a statement 
of cash receipts and disbursements for the twelve months then ended. 

We have verified the transactions set forth in the budget record for the seven 
months ended December 31, 1930, as also for the five months ended May 31, 1930, 
as reported in ours of June 13, 1930, and found the same to be correct. 

We have verified by actual inspection and count the securities as scheduled 
under Investments and report all interest collected to December 31, 1930, and all 
subsequent coupons attached. Respectfully submitted, 

(Signed) HEINs AND Co. 


BALANCE SHEET AS OF DECEMBER 31, 1930 


Current Funds 
Investments 44 255. 51. 
Accounts Receivable: 


Members, for 1930 Dues 3 133.40 
Members, for Binding 
10 873.38 
Furniture and Fixtures 6 209.36 


$65 906.03 
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Publications paid for in advance 
Advertising paid for in advance 
Members Dues paid in advance 
Members Binding paid in advance 
Entrance Fees paid in advance 


New Internat. Assn. for Testing Materials 
Franklin Memorial Museum Fund 
Income, A.S.T.M. Research Fund 

Life Membership Fund 

A.S.T.M. Research Fund 


$20 438.05 
42 532.40 


Sepa RECEIPTS AND DISBURSEMENTS 


— JANUARY 1, 1930, TO DECEMBER 31, 1930 


Current Funds, January 1, 1930 


$80 790. 13 
.08 
Income, Life Membership Fund 
Entrance Fees 


Total Dues 
Separate Standards 
Book of Standards 
Book of Standards—Members for both Parts... 
Book of Tentative Standards 
Proceedings. 
Selected Standards for Students 


Total Sale of Publications env} 
Binding (Merabers) 
Advertising in Index to Standards and Tentative Standards. 680.00 | 
Sale of Certificates of Membership way 
Interest on Deposits and Investments 
Accrued Interest and Premium 


.37 
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n $923.35 bam 
——— $1806.00 | 
4.00 
005.20 
387.85 
Headquarters Fund.................. 5030.00 
—— $65 906.03 
. 
be 
$4754.86 
Miscellaneous (including special reprint: ow 
. 
Investments matured or 50414 
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Brought forward .52 3 683.76 
Engineers Club (see Disbursements) 
Income, A.S.T.M. Research Fund .00 a" 

Registration and other fees, Annual Meeting.... .00- 
Seaview Golf Club (see Disbursements) .65 
New Internat. Assn. for Testing Materials, Dues 309.00 — 
Regional Meeting .82 
Franklin Memorial Museum Subscriptions .00- 


Total Receipts 


Publications: 
nee 

Selected Standards for Students........... 
Book of Tentative Standards............. 
Bulletin and Circulars to Members 
Separate Standards 
Authors’ Reprints 
Index to Standards and Tentative Standards 1549. 
Detroit Regional Meeting Papers......... 1 932. 
Miscellaneous (including special reprints).. 3243. 


$81 116. 


General Office Expenses 

Expenses, Standing Committees 

Expenses, Annual Meeting 

Traveling Expenses—Administrative Committees..... 
Rent and Insurance, Storage Rooms 

Rent, Headquarters 

Headquarters Maintenance 

Furniture and Fixtures 

Certificates of Membership 

American Standards Association and Sectional Committees. 1 933. 
Investments 


Refund of Excess Remittances 

Seaview Golf Club (see Receipts) 

Engineers Club (see Receipts) 

New Internat. Assn. for Testing Materials, Dues 

Franklin Memorial Museum Subscription 

Franklin Memorial Museum Cost of Circularizing Members. 
Miscellaneous 


185 576. 38 
Balance, Current Funds, December 31, 1930 $4 567.78 


+ 
a) 
$190 144.16 
‘ 82 
00 
00 
65 
> 
00 
00 A 
icome A.S.T.M. Research Fund.. 
U. S. National Committee International Electrotechnical Slee. 
Central Lumber Standards Committee. . . 25.00 
Accrued Interest and Premium.......... a 
305.65 
a 156.00 
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Balance accounted for as follows: 


Baltimore & Ohio R. R. Bonds 20 year 434’s due 1933 , 


16 $4 567.78 


MISCELLANEOUS FUNDS 


In addition to the regular Society funds the Secretary-Treasurer has on hand 
the following funds, accounted for as follows: 


att Committee A-5 on Corrosion of Iron and Steel............ 7 474.86 
. Committee A-5, Subcommittee X on Embrittlement Inves- 
Committee B-3 on Corrosion of Non-Ferrous Metals....... 5226.09 , 
} Committee C-1 Cement Reference Laboratory............ 
i Committee C-9 on Concrete and Concrete Aggregates...... 
Pas | Committee C-10 on Hollow Masonry Building Units....... 
Committee D-1 on Preservative 
Committee D-14 on Screen Wire 
ni Committee D-18 on Natural Building Stones............. 
yw Joint Committee on Investigation of Phosphorus and Sulfur 
A.S.A. Sectional Commmittee on Cast-Iron Pipe.......... 
A.S.A. Sectional Committee on Classification of Coals...... F 
+ 
7 DUDLEY MEDAL AND MARBURG LECTURE FUND _ 
—— 7715.05 
RECEIPTS 
Interest on Deposits and $422.78 


Ped 
$8 137.83 
DISBURSEMENTS 
Honorarium, 1930 200.00 
Engrossing 1930 Lecture 3.25 
287.25 

38 

78 


Balance December 31, 1930: 


$15 567.78 
Less checks drawn but not paid against cost of Proceedings....... 11000.00 = : 
| 
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$2 000 Michigan Central Equipment Bonds, 6’s due 1932. . 2 085.96 


1000 Baltimore & Ohio R. R. Refunding & Genenil 


4500 Baltimore & Ohio R. R. 20 year Convertible Bonds, ni 
16000 Baltimore & Ohio R. R. Refunding & General Bonds, 126, | 
2 000 Penna. R. R. Bonds Seconds, 5’s due 1964......... 2 000.00 : 
3 000 Am. Tel. & Tel. Co. S. F. Deb. Bonds, 5’s due 1960.. 3159.75 
500 Consolidated Gas Co. of N. Y. Bonds, 20 year 514’s al 
6 000 Southeastern Power & Light Co. 6% Gold Deb. imate. 


Cartes A, 2025... 6 240.00 
$35 000 


A.S.T.M. Research Fund: 
$3 000 Baltimore & Ohio R. R. Refunding & General ream 
1500 Baltimore & Ohio R. R. 20 year Convertible Bonds, ane 
1500 Consolidated Gas Co. of N. Y. Bonds, 20 year 534’s Ae TO 
2000 Ist Mortgage Real Estate 6% Bonds on 1315-17 yrosan 
$8 000 -_-_ 8 350.25 
$43 000 | $44 255.51 


DupLEY MEDAL AND MARBURG LECTURE FUND 
$6 500 Baltimore & Ohio R. R. Refunding and General Bonds, 6’s due 


$7 000 U.S. Liberty Bonds, 4th 4%4’s due 1938: 
f 7 138.98 
the 
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FINANCIAL CONDITION AT CLOSE OF FiscaAL YEARS 1926-1930, INCLUSIVE. 


Assets Liabilities 
Year Current Accounts urniture | Accounts ook 0 Special 

Proceedings 
$6 810.58 | $33 196.26 | $4905.90 | $3753.09 | $1249.01 | $11 121.16 | $1805.20) $34 490.46 
1594.65 | 28 403.10 7 461.93 5 023.49 5051.20 | 35 512.48 
978.56 | 44 752.09 6 831.10 5 327.09 972.04 6 057.807] 10354.30 | 40 504.70 
1939....... 3 683.76 | 54 707.09 6 226.93 5 896.31 1913.27 | 12012.80°] 19438.05 | 37 149.97 
4567.78 | 44255.51 | 10873.38 6 209.36 20 438.05 | 42 522.40 


@ Book of Standards Reserve only. 
Life Membership Fund only. 


1931 Finances.—The Society’s activities for the current fiscal 
year have been based on a budget that anticipates an income, exclu- 
sive of investments matured or sold, of $138,700, of which $87,000 is 
estimated from dues and entrance fees, $35,600 from sales of publi- 
cations and $16,100 from a number of miscellaneous items including 
advertising, interest on deposits and investments, registration fees 
at annual meeting and gross income from the Exhibit of Testing 
Apparatus and Machines. In addition, $1000 has been appropriated 
from the Publications Reserve towards the expense of publishing the 
papers for the Pittsburgh Regional Meeting; and unappropriated 
surpluses from 1929 and 1930 operations totaling approximately — 
$2700 have been applied to 1931 operations to strengthen the pub- 
licity and promotional activities of the Society; making the total 
estimated receipts for the year $142,400. 

The usual provisions have been made for normal disbursements 
of the Society. The budget for publications is $63,900, which includes 
$27,000 for the current Proceedings and the setting aside of $6000 
towards the expense of publishing the 1933 Book of A.S.T.M. Stand- 
ards. Two symposiums during the 1931 annual meeting are under 
joint auspices with other societies, with whom special arrangements © 
are being made to share the expense of publication. The budget 
provides for all current expenses, including salaries, general office 
expense, standing committee expenses, annual, regional and local _ 
meeting expenses, headquarters maintenance, etc. The organization | 
of district committees ahd plans for local meetings are expected to. 
require some further appropriations for these activities. The budget 
also provides for the expenses of the exhibit and for the assignment _ 
of one-half of the entrance fees to the A.S.T.M. Research Fund. 
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Marking on A.S.T.M. Apparatus: md 


In a number of instances where committees of the Society have 
developed specifications for testing apparatus, requirements have 
been included that the apparatus be marked in a manner identifying 
it with the Society’s standard, a typical illustration being the 
“A.S.T.M. High-Distillation Thermometer.” The Scientific Appa- 
ratus Makers of America recommended that in such cases it should 
also be required that the name or trade mark of the manufacturers 
of such apparatus be marked thereon as a means of identifying the 
origin of the apparatus and placing the name of the manufacturer 
back of the statement implied by the appearance of the “A.S.T.M.” 
mark that the apparatus conforms to Society standards. The Execu- 
tive Committee referred this proposal to Committee E-10 on Standards 
for consideration; and upon its recommendation the Executive Com- 
mittee adopted the following resolutions: 

RESOLVED, that where the specifications of the Society require that appa- 
ratus be marked in some way with the initials “‘A.S.T.M.” it also be required 
that the name or trade mark of the manufacturer be marked on the apparatus, 
with the understanding that this requirement need not apply where apparatus 
specified by the Society is not required to be marked as “‘A.S.T.M.” apparatus; 
further 

RESOLVED, that the attention of standing committees be-called to the 
desirability, where requirements for apparatus are specified, of specifying that 
such apparatus be marked to identify it as A.S.T.M. apparatus, including the 
manufacturer’s name or trade mark. 

Committee E-10 on Standards is giving some consideration to 
a proposal that a certificate be furnished by apparatus manufacturers 
to accompany apparatus made in accordance with A.S.T.M. require- 
ments, in which the manufacturer certifies to the conformity with 
A.S.T.M. requirements. ‘The committee has advised the Executive 
Committee that it approves the certificate conformity plan in prin- 
ciple and the Executive Committee has suggested that the proposal 
be discussed with manufacturers of testing apparatus and testing 
equipment. 


Publicity and Promotion of Society Activities: {a 
The growth of technical activities and administrative work 
within the Society has placed such added responsibilities on the 
present staff as to make it increasingly difficult to give the attention 
to promotional and publicity work that it deserves in the interest of 
proper advancement of the purposes for which the Society is organ- 
ized. In its report a year ago, the Executive Committee outlined the 
activities that were desirable in this direction, including the extension 
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of the work of gathering and disseminating through various channels, a 
information about the work that is being done throughout the Society, . 
particularly in the standing and research committees. The publica- 
tion of the A.S.T.M. Bulletin and its expansion along desirable lines 
is a problem closely related to this field of promotional activities and 
to which it has not been possible in the past year or two to devote — 
adequate attention. Promotional activities wisely and judiciously 


1 carried on will bring about greater use of the Society’s standards and 
4 with it an increased sale of its publications, which is, next to member- 
: ship dues, the largest source of the Society’s income. 
: The Executive Committee accordingly has added another tech- 
nically trained man to the staff, with the necessary additional steno- 
: graphic help, gradually to take over details of this type of work. 
. For the first year it is applying towards the expense thus incurred 
. unappropriated surpluses from 1929 and 1930 operations, totaling 
approximately $2700, meeting the balance of the expense from current 
- income. 
; The following summary of principal channels for publicity of 
- Society work now being developed will give some idea of the scope 
$3 and possibilities of such work: Reviews of publications; publicity 
given to annual, regional and local meetings and committee meetings; 
le use of A.S.T.M. Bulletin; news releases to technical journals, prin- 
“ cipally in respect to committee activities; circularization of tentative 
standards for review and comment; submission of standards to 
| American Standards Association for approval as American Standard; 
a wide distribution of the Index to A.S.T.M. Standards and Tentative 
- Standards; distribution of standards to administrators of building 
e codes; preparation of special articles; various direct contacts with 
h industry, such as with trade associations; and the widespread con- — 
” tacts established by standing committee activities. The work done 
“fl along these lines during the past year has served to indicate the 
al possibilities of each of these several means of approach and to justify 
8 more extensive work than has heretofore been possible. 
> | The Society offered to supply a talk on engineering materials as 
. ‘ one of a series of radio talks on “Romance of American Industry.” 
4 q As a result Past-President H. F. Moore spoke on “‘The Romance of 
“a Engineering Materials,” November 1, 1930, over a nationwide broad- 
“4 casting chain. Aside from the direct publicity thus afforded con- 
of siderable use was made of this talk by the technical journals. 
~f For the past two years the Society has accepted the invitation — 
he of the American Foundrymen’s Association to maintain a booth in | 


the educational section of the Foundry Exposition, in which to show 
those activities of the Society of special interest to the foundry 


industry. 
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Exhibit of Testing Apparatus and Machines: parks 


At various times in recent years it has been suggested that an 
exhibit of testing apparatus and machines could be developed into a 
valuable technical and educational feature of the annual meetings of 
the Society, providing opportunity to acquire first-hand knowledge of 
available testing apparatus and especially of newer devices and 
developments, and lending valuable emphasis to the increasing im- 
portance of the Society’s work in developing methods of testing and 
of requirements for testing apparatus. The Executive Committee 
last fall made a careful study of the proposal, consulting with many 
of the active members of the Society, including the officers of the 
standing committees, and with a representative group of manufac- 
turers and distributors of testing equipment. This study led to the 
conclusion that such an exhibit could be made of outstanding signifi- 
cance and value both to the Society and to exhibitors, by bringing to 
the science of testing materials the latest developments and advances 
in technique and use of testing equipment. It was therefore decided 
to offer the facilities of the coming annual meeting for holding an 
exhibit of testing apparatus and machines—the first such exhibit ever 
to be sponsored by the Society. 

Announcements of the exhibit in the March and April issues of 
the A.S.T.M. Bulletin have been full and complete. Emphasis has 
been placed upon the development of a scientific and educational 
atmosphere in the exhibit consistent with the technical nature of the 
Society’s activities. The cooperation of exhibitors has been sought 
to stress the technical features of design, construction and use of 
apparatus and machines, adaptation to standard as well as to special 
tests of materials, relationship to A.S.T.M. requirements, develop- 
ment of new and unusual apparatus such as will be of particular 
interest to committees of the Society. The exhibit has been limited 
to apparatus, equipment and machines used in the testing of materials, 
including recording and control equipment if used in testing. 

The Exhibit has met with gratifying response from manufacturers 
and distributors of testing equipment; and notwithstanding that 
present industrial conditions are in some respects not altogether 
propitious for the initiation of an exhibit of this kind, a representa- 
tive number of firms are participating and a wide and quite repre- 
sentative list of testing equipment will be displayed. 

In order that some of the equipment designed in government, 
research and university laboratories and being developed by com- 
mittees of the Society, not available commercially, might be shown, 
such laboratories as well as the standing committees were invited to 
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exhibit such apparatus. Although the time has been somewhat 
short, there will be a number of these non-commercial exhibits, which 
will include some distinctly interesting developments in the testing 
of materials. 

The development and management of the exhibit was delegated 
by the Executive Committee to the Secretary and an Advisory Com- 
mittee on Exhibits consisting of Messrs. H. N. Van Deusen, chairman, 
Cloyd M. Chapman and H. E. Smith. 


Edgar Marburg Lecture for 1931: 


Upon recommendation of the Edgar Marburg Lecture Committee, 
consisting of T. D. Lynch, chairman, H. C. Mougey and F. E. Richart, 
the Executive Committee has invited Dr. A. Nadai, Research Engi- 
neer of the Westinghouse Electric and Manufacturing Co., to deliver 
the sixth Edgar Marburg Lecture at this annual meeting. Doctor 
Nadai will speak on “‘The Phenomenon of Slip in Plastic Materials.” 


Award of the Charles B. Dudley Medal for 1931: 


Upon the unanimous recommendation of the Committee on Medal 
Award, consisting of J. H. Gibboney, chairman, F. H. Jackson and 
H. W. Gillett, the Executive Committee has awarded the Charles B. 
Dudley Medal to A. H. Pfund, Professor of Physics, Johns Hopkins 
University, for his paper on “Hiding Power Measurements in Theory 
and Application” presented at the annual meeting of the Society a 
year ago. 


American Standards Association: 


Since the detail of administrative work in connection with the 
Society’s participation in the activities of the American Standards 
Association is now in the hands of Committee E-10 on Standards, 
to whose report reference should be made, the present report is con- 
fined to certain administrative matters affecting the Society’s rela- 
tionship with the Standards Association. 

There are now before the Executive Committee proposed amend- 
ments to the Constitution of the American Standards Association, 
which have been approved by its Board of Directors and by the 
Standards Council. These amendments provide, briefly, for an 
enlargement of the Board of Directors from nine to fifteen elected 
directors; authorization for appointment of an Executive Committee 
of the Board; provision for a chairman and vice-chairman of the 
Standards Council; and modification of the procedure to amend the — 
Constitution to make it mandatory for formal opportunity to be pro- — 
vided to the Standards Council to make recommendations in regard 
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to proposed changes, final authority as at present remaining in the 
hands of the member bodies. A study of the amendments has indi- 
cated their desirability at this time and the Society’s representatives 
on the Standards Council have recommended approval. Action is 
to be taken by the Executive Committee at its next meeting. 

As originally proposed, these amendments included a revision of 
the provision in the A.S.A. Constitution stating that it is not a func- 
tion of the Standards Association “to formulate standards.” This 
proposed revision was opposed by several of the member bodies, 
including this Society, and was later withdrawn. 

The Society has carried forward as actively as possible the stand- 
ardization projects under A.S.A. procedure for which it is sponsor or 
joint sponsor; and has carried on as rapidly as conditions and facilities 
permitted the submission of A.S.T.M. standards for approval as 
American Standard under the “proprietary sponsorship plan.” 
Details of this work are being reported by Committee E-10. 

The Executive Committee took formal action during the year 
to approve the report of the Society’s representatives on the Sectional 
Committee on Insulated Wire and Cables recommending the adoption 
of the report of the sectional committee which included recommenda- 
tions that Specifications for Weatherproof Wires and Cables, Heat- 
Resisting Wires and Cables and Specifications for Code Rubber 
Insulation for Wire and Cable for General Purposes be approved as 
Tentative American Standard. 

Studies of a general nature that are being made under the 
auspices of the American Standards Association that are of direct 
interest to the Society include the work of the special committee on 
Form and Arrangement of Standards and a study by a committee 
of the A.S.A. Board of Directors of the plans for certification of 
commodities in accordance with recognized specifications. 

Mr. J. A. Capp has been reappointed as one of the Society’s 
representatives on the Standards Council for a term of three years. 
On invitation by the Standards Association, the Society nomin- 
ated Mr. Quincy Bent, Vice-President of the Bethlehem Steel Co., 
for re-election as a member of the A.S.A. Board of Directors. Mr. 
Bent was subsequently elected and will serve on the Board for a term 
ot three years. 


International Relations: 


International Standardization Activities—A year ago the Execu- 
tive Committee reported to the Society the consummation of formal 


membership of ats American Standards Asso ciation in the Interna- 
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referred among other things to the importance of establishing a pro- 
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tional Federation of National Standardizing Associations (I.S.A.), and 


cedure in the A.S.A. for handling international projects on tests and © 
specifications for materials for which the A.S.T.M. is sponsor body. 
A general agreement on such procedure has since been reached, defining 
the relationships between the I.S.A., the A.S.A. and sponsor bodies, 
which agreement will be considered for incorporation in the general 
Rules of Procedure of the A.S.A. 

One standardization project for which the Society is sponsor 
under A.S.A. procedure has reached the status of an international 
project, namely, methods of testing and nomenclature of petroleum 
products. The I.S.A. invited the American Standards Association 
to assume the secretariat for the development of this project inter- 
nationally and the A.S.A. in turn invited this Society as American 
sponsor for the project to undertake the work, and this invitation 
has been accepted. The sectional committee on the subject, the 
personnel of which is coincident with the Society’s D-2 on Petroleum © 
Products and Lubricants, is now developing with the officers of the 
Society and of the A.S.A. the details of procedure that should be 
followed in international consideration of the subject. 

New International Association for Testing Materials——Plans for 
the International Congress on Materials in Zurich, September 6 to 12, 
under the auspices of the New International Association for Testing 
Materials, have been completed and were announced directly to the 
American members of the N.I.A.T.M., and to all members of the 
Society through the A.S.T.M. Bulletin. Through the efforts of Past- 
President W. H. Fulweiler, American member of the Permanent 
Committee of the N.I.A.T.M., papers by the following members of 
the Society have been included i in the several sections of the program 
of the Congress: 


Advances i in by F, Lucas 
“Stress Corrosion of Metals,” by D. J. McAdam, Jr. 


Section B, Non-Metallic Inorganic Materials: 
“Designing Concrete for High Strength, Low Permeability and Low 


Ph Shrinkage,” by W. A. Slater 

“Stresses and Strains in Reinforced-Concrete Columns,” by F. E. 

Section C, Organic Materials: te 


“Sampling Coal,” by W. A. Selvig 
Tests for Bituminous Materials,” by Prévost Hubbard Cc. S. 
Reeve 
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Section D, Questions of General Importance: 


“Present Status of Particle Size Measurement,” by L. T. Work 
**Calibration of Testing Machines,” by H. F. Moore 


*‘Tdeal and Practical (Test) Relations between Elasticity and Plas- 
ticity, Tenacity and Brittleness,” by F. B. Seely. 


Official Society delegates to the Congress will be appointed by the 
Executive Committee. 

It is understood that a proposal will be made at the International 
Congress that the dues of individual members of the N.I.A.T.M. be 
increased from $1 to $2 per year and of company members from $2 
to $4 a year. Such proposed increase of dues is in accord with views 
that have been expressed by the Executive Committee since it has 
become evident that the present dues are inadequate for financing 
the expenses of the International Association. Thus it has developed 
that the cost of publication and distribution of the four volumes of 
“First Communications,” comprising preliminary reports procured 
by the International Association as study material for the final 
program of the Congress, has considerably exceeded the financial 
resources of the N.I.A.T.M., and that the members of the Permanent 
Committee are expected to arrange in their respective countries for 
the financing of this deficit. No definite action in this matter has 
been possible in the absence of specific information which has been 
requested. 

International Association of Road Congresses—The Society par- 
ticipated in the Sixth Congress of the Permanent International 
Association of Road Congresses held in Washington last fall, the Exe- 
cutive Committee having appointed Messrs. Prévost Hubbard and 
P. J. Freeman as official delegates to the Congress. Mr. H. S. Matti- 
more served as A.S.T.M. member of the Reception Committee of 
the Congress. 

A report on definitions of terms relating to bituminous road 
materials was submitted to the American member of the Road Con- 
gress committee on this subject, on behalf of Committees D-2 on 
Petroleum Products and Lubricants, D-4 on Road and Paving 
Materials and D-8 on Bituminous Waterproofing and Roofing 


Materials. 
Franklin Memorial Museum: ade 


| 


In view of the progress that has been made during the past year 
towards establishing the Benjamin Franklin Memorial Museum, the 
committee appointed to function in an advisory capacity to that 

Museum, under the chairmanship al S. T. Wagner, has forwarded t to 
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the Museum authorities a report formulated by the Subcommittee 
on Testing Apparatus and Methods, of which H. F. Moore is chair- 
man, making definite suggestions concerning certain fundamental 
considerations in the exhibit of testing apparatus. A further report 
on exhibit of engineering materials is now in preparation. F. B. Foley 
has been added to the committee in place of C. E. Chase. 

The members of the Society contributed the sum of $500 ional sub- 


The Executive Committee has recently appointed the following 
committee to serve in an advisory gg to the Chicago Museum 
of Progress: H. F. Moore, chairman, F. S. Crane, F. R. McMillan, 
H. H. Morgan and L. W. Spring. 
Miscellaneous Cooperative Work: 

Much cooperative work with other organizations in addition to 
that previously recounted in this report is carried on each year on 
an established and practically routine basis through joint committees, 
representation of other Societies on A.S.T.M. committees and Society 
representation upon committees of other organizations. Mention of _ 
many of these projects, both in the fields of research and of standardi- 
zation, will be found in the annual reports of Committees E-9 on 
Correlation of Research and E-10 on Standards. A few such examples - 
of cooperative work that have engaged the attention of the Executive Ss 
Committee during the past year are commented upon briefly below: - a . 

Arrangements have been concluded with the American Welding — 
Society whereby the A.S.T.M. will engage in specification work in 
the welding field, leaving research work in that field to the Welding 
Society. The question of specifications for welding wire is active at | 
the present time and the Welding Society has designated representa- _ 
tives to serve on the subcommittee of Committee A-1 to which this 
subject has been assigned. 

The American Electroplaters’ Society has expressed interest in 
the corrosion test work of Committee A-5 on Corrosion of Iron and 
Steel and a desire to cooperate with the committee. Arrangements 
have therefore been made for the two societies to cooperate closely 
in further studies of electroplated products. 

The National Association of Purchasing Agents is interested in 
purchase specifications and has a number of standing committees 
organized dealing with specific materials. It follows the work of our 
Society closely and during the year arrangements have been effected 
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whereby the association has a representative on Technical Committee 
A on Gasoline and Technical Committee B on Motor Oils of Committee 
D-2 of the Society. 

The Society participated in a conference held under the auspices 
of the Optical Society of America to discuss the organization of an 
Inter-Society Committee on Color Specifications. Committees D-1 
on Preservative Coatings for Structural Materials, D-2 on Petroleum 
Products and Lubricants and D-13 on Textile Materials were repre- 
sented in the conference, which led to the decision to form an Inter- 
Society Color Council to deal with matters relating to the standardiza- 
tion, description and specification of color. The Executive Committee 
has accepted an invitation to participate in the work of this Council 
and has designated M. Rae Paul, representing Committee D-1, as 
the Society’s official representative, with H. M. Hancock, representing 
Committee D-2, and W. M. Scott, representing Committee D-13, as 
alternates. 

In pursuance of action taken last year, preprints of all the new 
and revised standards have been forwarded to the Scientific Apparatus 
Makers of America with the suggestion that criticisms and comments 
on recommendations affecting testing apparatus be made by the time 
of the annual meeting if possible. 

The Executive Committee has designated J. M. Darke, as repre- 
sentative, with H. M. Williams as alternate, on the Committee on 
Deep Drawing Steel of the Pressed Metal Institute. F. W. Hinrichs 
and W. B. Gregory have béen designated as representatives of the 
Society at the meetings of the Association for the Advancement of 
Science, Professor Hinrichs to attend the meeting at Pasadena in 
June and Professor Gregory the meeting at New Orleans in December. 
P. H. Cathcart has been appointed a member of the Advisory Board 
of the Federal Specifications Board Paint Committee. 

The Society accepted an invitation to participate in the National 
Western Metal Congress held in San Francisco in February, and a 
successful technical session was sponsored by the three Pacific Coast 
District Committees, at which three papers by Pacific Coast members 
were presented and received with interest. 


‘th Respectfully submitted on behalf of the Executive Committee, _ 


K. G. MACKENZIE, 
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uring the past year Committee A-1 held two meetings, one on 
January 16, and the second on March 20, 1931. A third meeting will 
be held prior to the presentation of this report to the Society at which 
the report will be reviewed and other matters considered. 

The Advisory Committee has held three meetings at which mat- 
ters concerning the general administrative afiairs of the committee 
were considered. 

The present membership of the committee is 189, of which 85 are 
classified as producers, 80 as consumers, and 24 as general interests. 

New Tentative Specifications for Structural Steel for Ships 
(A 131-31 T)! meeting the requirements of the inspection societies, _ 
ship builders, and Government codes were approved by the com- 
mittee too late for inclusion in the 1930 report. Committee A-1 | 
accordingly referred these specifications to Committee E-10 on Stand- | 
ards for publication as tentative. The specifications were approved | 
by Committee E-10 on February 20, 1931. These specifications were 
prepared by Subcommittee III on Structural Steel for Ships (R. C. 
Davis, chairman) and will supersede when adopted the present 
Standard Specifications for Structural Steel for Ships (A 12 - * and 
for Rivet Steel for Ships (A 13 — 24). 


- RECOMMENDATIONS AFFECTING STANDARDS AND 


TENTATIVE STANDARDS a 


The recommendations of the committee affecting standards and © 
tentative standards are presented first in summarized form together 
with an analysis of the letter ballot on each item. They are then 
referred to, where necessary, in greater detail, being grouped for con- 
venience in the order of the respective subcommittee directly respon- 
sible for them. 

Proposed New Tentative Standards—The committee recommends 
that the following proposed tentative specifications be accepted for =: ‘ 
publication as tentative as appended hereto: 

1 See p. 641.—Ep. 
2In submitting the specifications to Committee E-10 on Standards, the committee reported the 


results of the letter ballot vote as follows: 118 members returned their ballots, of whom 83 voted 
affirmatively and none negatively. ; 
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_ Proposed Tentative Specifications for Normalized and Tempered 
Alloy-Steel Forgings for Locomotives;! 
Proposed Tentative Specifications for Steel Plates of Flange and 
Firebox Qualities for Forge Welding.? 
Proposed Revisions in Standards——The committee recommends 
that revisions in the following standards, which are given in full in 
the Appendix to this report, be submitted to letter ballot of the 
Society. These revisions are divided into two groups, as follows: 
Group A.—Revision in the following standard which the com- 
mittee recommends be referred to letter ballot of the Society immedi- 
ately by the necessary nine-tenths vote of the annual meeting, for 
adoption as standard: 
Standard Specifications for Alloy-Steel Bolting Material for High- 
Temperature Service (A 96 - 27). 
Group B.—Revisions in the following standards recommended 
_ for publication as tentative for one year before referring them to 
letter ballot of the Society for adoption: 
Standard Specifications for Billet-Steel Concrete Reinforcement 
re Bars (A 15 — 30); 
§tandard Specii.cations for Rail-Steel Concrete Reinforcement 
Bars (A 16-14); 
Standard Specifications for Quenched- and-Tempered Cushon Steel 
: Axles, Shafts and Other Forgings for Locomotives and Cars 
(A 19-27); 
Standard Specifications for Quenched-and-Tempered Alloy-Steel 
; Axles, Shafts and Other Forgings for Locomotives and Cars 
(A 63 27); 
Standard Specifications for Steel Tie Plates (A 67 — 30); 
Standard Specifications for Steel Plates of Structural Quality for 
wa Forge Welding (A 78 — 30); 
- §tandard Specifications for Structural Silicon Steel (A 94-29). 
Proposed Revisions in Tentative Standards——The committee rec- 
ommends that the following tentative specifications be revised as 
given in detail in the Appendix, and the specifications as revised 
continued as tentative: 
Tentative Specifications for Carbon-Steel Forgings for Locomo- 
tives (A 20-29 T); 
Tentative Specifications for Heat-Treated Carbon-Steel Helical 
Springs (A 125 — 29 T). 
Advancement to Standard ied Tentative Revision of Standard.—The 


1See p. 668.—Ep. 
See p. 648.—Eb. 
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committee recommends that the tentative revision, proposed in 1930, 
in the Standard Specifications for Alloy-Steel Bolting Material for 
High-Temperature Service (A 96 — 27) be adopted as standard. 
Tentative Standards Continued as Tentative-—The committee rec-_ 
ommends that the following tentative specifications be continued as 
tentative for another year without revision: 
Tentative Specifications for Soft Steel Track Spikes (A 65 — 26 T); 
Tentative Specifications for Electric Cast-Steel Stud-Link Anchor — 


Chain (A 77 — 28 T); 
TABLE I.—ANALYsIS OF LETTER BALLOT VOTE. 
Items Affirm- | Neg- Not 
ative ative | Voting 
I. Proposep New Tentative STANDARDS 
Specifications for Normalized and Tempered Alloy-Steel Forgings for Locomotives... ... 68 2 41 
Specifications for Steel Plates of Flange and Firebox Qualities for Forge Welding....... 74 1 36 
II. Proposep Revision or STANDARDS 
Specifications for Alloy-Steel Bolting Material for High-Temperature Service (A 96 - 
Specifications for Billet-Steel Concrete Reinforcement Bars (A 15- — RE ARE 63 1 47 
Specifications for Rail-Steel Concrete Reinforcement Bars (A16- 14) ..............-. 69 2 36 
a for Quenched-and-Tempered Carbon-Steel Axles, Shafts and Other Forg- 
for Locomotives and Cars (A 19 - 27).......cccccccccccccccccccccescccrecs 68 1 42 
Specifications for Quenched-and Aloy-St teel Axles, Shafts and Other Forgings 
for Locomotives and Cars (A 63 -— 27)......cccccccccccccccccccccccscsecccocess 68 1 42 
Specifications for Steel Tie Plates tA re ME ikuichnintideaenediameabeneeeenere 57 0 58 
Specifications for Steel Plates of Structural Quality for Forge Welding (A 78-30)...... 74 1 36 
Specifications for Structural Silicon Steel (A 94-29).......csscsecccccccccccecceees 70 1 40 
III. Proposep Revisions Tentative STANDARDS 
Specifications for Carbon-Steel Forgings for Locomotives (A 20-29 T)................ 68 1 42 
Specifications for Heat-Treated Carbon-Steel Helical Springs (A 125-29 T)............ 66 0 45 
TV. ADVANCEMENT TO STANDARD OF TENTATIVE REVISION oF STANDARD 
Specifications for Alloy-Steel Bolting Material for High-Temperature Service (A 96 - 27) 72 0 39 


_ Tentative Specifications for Cold-Rolled Strip Steel (A 109 - 27 T); 
Tentative Specifications for Marine Boiler Steel Plates (A 114- 
“ped 29 T); 

‘Tentative Specifications for Black and Hot-Dipped Zinc-Coated 
(Galvanized) Welded and Seamless Steel Pipe for Ordinary 
Uses (A 120-28 T); 

Tentative Specifications for Austenitic Manganese-Steel Castings 

cory (A 128-30 T); 
Tentative Specifications for Open-Hearth Iron Plates o Flange 
Quality (A 129-30 T); 

Tentative Specifications for Structural Steel for Ships (A 131- 
wt 31 T). 

-_ The above recommendations have been referred to letter ballot 
of the committee, which consists of 189 members; 111 ballots have 
been cast; 78 members having failed to return their ballot. The 
analysis of the vote of the committee is given in Table I. 
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SUBCOMMITTEE ACTIVITIES 


penne In the following the committee presents the foregoing recom- 
Ei mendations, in detail where necessary, as well as other features of its 
_ work, grouped for convenience in the order of the respective subcom- 
mittees responsible for them: 
eats Subcommittee I on Steel Rails and Accessories (E. F. Kenney, chair- 
P) a man).—The activities of this subcommittee are closely allied with the 
Sm di Subcommittee I has recommended, as given in the Appendix, a 
_ tentative revision of the Standard Specifications for Steel Tie Plates 
(A 67 — 30) in order to bring these specifications into agreement with 
the A.R.E.A. specifications for tie plates. The subcommittee is con- 
sidering the withdrawal of the Standard Specifications for High- 
Carbon-Steel Splice Bars as covering material no longer in use. 

Subcommittee II on Structural Steel for Bridges, Buildings and 
Rolling Stock (A. W. Carpenter, chairman).—Subcommittee II has 
prepared new specifications for structural steel of higher tensile proper- 
ties for use in bridges, buildings and other heavy construction, the 
specifications covering steel with a tensile strength of 60,000 to 72,000 
lb. per sq.in. These specifications will come up for consideration at a 
- meeting of Committee A-1, to be held during the annual meeting, and 
if approved will be subsequently submitted to Committee E-10 on 
Standards during the current year for publication as tentative. 

This subcommittee is also developing new specifications for struc- 
tural rivet steel to supersede when adopted the rivet requirements in 
present standard specifications for structural steel. These new speci- 
fications will also be considered by Committee A-1 at the annual meet- 
ing, and if approved will be referred to Committee E-10 for publication 
as tentative. 

Revisions are being proposed as tentative in the Standard Speci- 
fications for Structural Silicon Steel (A 94 — 29) because of their wider 
use, and in order to provide for heavier and lighter gages than those 
originally covered by the specifications. 

Subcommittee IV on Spring Steel and Steel Springs (H. W. Faus, 
chairman).—This subcommittee proposes a revision, as given in the 
Appendix, in the silicon content requirement of the Tentative Speci- 
fications for Heat-Treated Carbon-Steel Helical Springs (A 125 - 29 T) 
and recommends that the specifications be continued as tentative. 
The subcommittee also has under consideration new specifications for 
heat-treated carbon-steel elliptical springs. 

Subcommittee V on Steel Reinforcement Bars (H. H. Morgan, chair- 
man).—This subcommittee is recommending a tentative revision, as 


3% 


given in the Appendix, of the Standard Specifications for Billet-Steel — 
Concrete Reinforcement Bars (A 15-30) embodying methods of © 
branding and tagging, determining areas, limits on weight variations, © 
and a revision of the so-called machining clause. A tentative revision — 
is also being recommended in the Standard Specifications for Rail- 
Steel Concrete Reinforcement Bars (A 16-14) which includes similar © 
changes in the methods of determining area, limits on weight varia- 
tions and a revision of the so-called machining clause. 

Subcommittee VI on Steel Forgings and Billets (H. P. Tiemann, 
chairman).—A section of this subcommittee, under the chairmanship 
of Mr. W. M. Barr, has prepared new proposed Tentative Specifica- 
tions for Normalized and Tempered Alloy-Steel Forgings for Loco- 
motives which are being recommended for publication as tentative. — 
These specifications, which are appended hereto,! have been developed 
in line with changes and advances in the use of alloy-steel forgings for 
locomotives. The use of alloy steels is, in the opinion of Subcommittee 
VI, sufficiently uniform to warrant the promulgation of tentative 
specifications covering such material. 
| Revisions clarifying the ‘‘boring clause” in the forging specifica- 

tions are being recommended by this subcommittee, as given in the 
Appendix, in the Standard Specifications for Quenched-and-Tempered _ 
Carbon-Steel Axles, Shafts, and Other Forgings for Locomotives and _ 
Cars (A 19-27), for Quenched-and-Tempered Alloy-Steel Axles, 
Shafts, and Other Forgings for Locomotives and Cars (A 63 — 27), and - 
Tentative Specifications for Carbon-Steel Forgings for Locomotives 
| (A 20-29 T). 
Subcommittee VIII on Steel Castings (W. C. Hamilton, chairman). 
—Subcommittee VIII is considering specifications for alloy-steel cast- 
ings and is collecting data from various technical societies as to types 
and requirements of alloy castings. 

This subcommittee is cooperating with the American Foundry- 
men’s Association in the development of a symposium to present to 
engineers critical data regarding analyses, heat treatment, and methods © 
of molding and casting to produce the most desirable properties in 
various types of steel castings. 

A section on standardization of A.S.T.M. casting specifications is - 
actively at work. 

Subcommittee IX on Steel Tubing and Pipe (H. H. Morgan, chair- 
man).—This subcommittee has been very actively engaged in prepar- 
ing new specifications for five different types of fabricated pipe: 
namely, Specifications for Riveted Steel and Wrought-Iron Pipe, for 
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Lock-Bar Steel Pipe, for Forge-Welded Steel Pipe, for Electric-Re- 
sistance-Welded Steel Pipe, and for Electric-Fusion-Welded Steel Pipe. 
These specifications will come up for consideration at a meeting of 
Committee A-1 to be held during the annual meeting and if approved 
will be subsequently submitted to Committee E-10 on Standards 
during the current year for publication as tentative. 

This subcommittee also has under consideration, as the result 
of a request from the Boiler Code Committee of the American Society 
of Mechanical Engineers, the development of requirements for steel 
tubes having a higher carbon content and corresponding physical 
properties than those at present included in the Standard Specifica- 
tions for Lap-Welded and Seamless Steel and Lap-Welded Iron Boiler 
Tubes (A 83 — 30). 

Subcommittee XI on Boiler Steel (E. J. Edwards, chairman).— 
Subcommittee XI is considering the requirements for a high tensile 
strength boiler plate and has reorganized the sub-subcommittee to 
assemble existing information and data on this type of material. 

Subcommittee XIII on Methods of Physical Tests (L. H. Fry, chair- 
man).—This subcommittee has been inactive during the year. The 
chairman, Mr. T. D. Lynch, has resigned because of pressure of other 
duties and Mr. L. H. Fry has been appointed chairman. 

Subcommittee XIV on Tool Steel (M. E. McDonnell, chairman).— 
In cooperation with Committee B-6 on Die-Cast Metals and Alloys, 
this subcommittee is considering requirements for steel for die casting. 
No definite steps looking toward the preparation of specifications for 
such material until the joint committee has assembled available data 
on this subject. 

Subcommittee XIX on Sheet Steel and Steel Sheets (J. M. Darke, 
chairman).—Subcommittee XIX is cooperating with the Pressed 
Metal Institute on a program of investigating steel for deep drawing 
requirements. A section of the subcommittee has made some progress 
in the development of specifications for steel sheets for cars. 

This subcommittee recommends that the Tentative Specifications 
for Cold-Rolled Strip Steel (A 109 - 27 T), which have been tentative 
for over three years without revision, be continued as tentative for 
another year pending the outcome of tests on standard test speci- 
mens recommended by Committee E-1 on Methods of Testing. 

Subcommittee X XI on Steel for Welding (F. N. Speller, chairman). 
—As a result of a request from the Boiler Code Committee of the 
American Society of Mechanical Engineers for a specification for steel 
plates of firebox quality for forge welding, this subcommittee has pre- 
pared proposed Tentative Specifications for Steel Plates of Flange and 
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On: STEEL 


Firebox Qualities for Forge Welding, appended hereto,! which are 
recommended for publication as tentative. These specifications are 
in effect a revision of, and will supersede when adopted, the present 
Standard Specifications for Steel Plates of Flange Quality for Forge 
Welding (A 89-30). The new proposed tentative specifications are 
identical with the standard specifications except for the addition of 
requirements for firebox quality material, the inclusion of requirements 
for elongation in 2 in. for material over 1} in., and the elimina- 
tion of the requirement that the steel should preferably be free 
from nickel. 

A Symposium on Welding held in conjunction with the Regional 
Meeting at Pittsburgh in March presented to the Society and to the 
American Welding Society representatives, assembled with them, the 
latest developments on methods of welding and testing welds. Sub- 
committee XXI cooperated in the development of this symposium and 
sponsored a paper on materials for welding. 

The subcommittee is making a survey of existing specifications, 
practices, and patents on welding wire before considering the develop- 
ment of specifications for this product. 

Subcommittee X XI has decided to supplement the list of speci- 
fications published in the 1930 report? suitable for fusion welding and 
to add a note suggesting a maximum 0.30 per cent carbon. The action 
of the subcommittee, together with the revised list of specifications, | 
is as follows: 


1. It was voted that it is not necessary at present to write separate and 
complete specifications for steel for fusion-welding, in view of the number of 
existing standard specifications under which satisfactory material has been 
purchased for this purpose. 

2. It was voted as the opinion of Subcommittee XXI that steel made under ~ 
the following A.S.T.M. specifications can be welded satisfactorily by the usual 
fusion process now in general use: 

Standard Specifications for Structural Steel for Bridges (A 7 — 29); 
Standard Specifications for Structural Steel for Buildings (A 9 - 29); 
Standard Specifications for Structural Steel for Locomotives and Cars (A 113- | 

29); 

Standard Specifications for Structural Steel for Ships (A 12-21); 
Standard Specifications for Boiler and Firebox Steel for Locomotives (A 30 - 24); 
Standard Specifications for Boiler and Firebox Steel for Stationary Service 

(A 70 - 27); 

Standard Specifications for Steel Plates of Structural Quality for Forge Welding © 

(A 78 - 30); 


1 See p. 648.—Epb. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 86 (1930). 
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Standard Specifications for Steel Plates of Flange Quality for Forge Welding 
(A 89 - 30); 

Tentative Specifications for Steel Plates of Flange and Firebox Qualities for 
Forge Welding (A 89-31 T); 

Standard Specifications for Lap-Welded and Seamless Steel and Lap-Welded 
Iron Boiler Tubes (A 83 - 27); 


Standard Specifications for Welded and Seamless Steel Pipe (with Carbon Re- 
striction) (A 53 — 30); 


Standard Specifications for Cold-Drawn Steel Wire for Concrete Reinforcement 
(A 82-27); 

Standard Specifications for Lap-Welded and Seamless Steel Pipe for High- 
Temperature Service (A 106 — 29); 

Tentative Specifications for Black and Hot-Dipped Zinc-Coated (Galvanized) 
Welded and Seamless Steel Pipe for Ordinary Uses (A 120-28 T); 

Tentative Specifications for Open-Hearth Iron Plates of Flange Quality (A 129 - 


30 T). 


ror connection with carbon limitations in the above specifications, 

the committee was of the opinion that, while higher carbon steels are 
successfully welded, commercial practice at present often limits the 
carbon (by ladle test) to 0.30 per cent in open-hearth steel and 0.15 
per cent in bessemer steel. In the case of seamless steel pipe covered 
by Specifications A 53, the carbon limit was placed at 0.35 per cent 
(this would apply to transverse welds). 

The subcommittee has decided to add to the list of specifications 
suitable for fusion-welding, the new specifications prepared by Sub- 
committee II for structural steel for buildings and bridges having a 
tensile strength range of 60,000 to 72,000 pounds per square inch.! 

The subcommittee is recommending, as given in the Appendix, 
the removal of the maximum limits on nickel content in the case of 
material for fusion welding only as a tentative revision of the Standard 
Specifications for Steel Plates of Structural Quality for Forge Weld- 
ing (A 78 — 30). 

Subcommitiee XXII on Valves, Fittings, Piping and Flanges for 
High-Temperature Service (L. W. Spring, chairman).—Subcommittee 
XXII is recommending, as given in the Appendix, revisions for im- 
mediate adoption in the Standard Specifications for Alloy-Steel Bolt- 
ing Material for High-Temperature Service (A 96-27), and also the 
adoption of the tentative revision proposed last year.’ 

The subcommittee is also considering specifications for steel for 
temperatures over 750° F. 
» * ¢ 


1 The use of these specifications is limited to material } in. or under as it felt that the carbon content 
in heavier material may run over the suggested maximum limit of 0.30 per cent. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 91, 1270 (1930). 
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This report has been submitted to letter ballot of the committee, 
which consists of 189 members; 121 members returned their ballots, 
of whom 120 have voted affirmatively and 1 negatively. 


Respectfully submitted on behalf of the committee, 
J. B. Youne, 


Chairman. 
V. H. LAWRENCE, 


Secretary. 


he a discussion on t on the Report of Committee A-1, see page 


EpITORIAL NOTE 


The proposed Tentative Specifications for Normalized and Tempered 
Alloy-Steel Forgings for Locomotives and for Steel Plates of Flange and Fire- 
box Qualities for Forge Welding were accepted for publication as tentative and 
appear on pages 668 and 648, respectively. 

The proposed immediate revision, and advancement to standard of the 
tentative revision proposed in 1930, of the Standard Specifications for Alloy- 
Steel Bolting Material for High-Temperature Service was approved at the 
annual meeting by a unanimous vote and was subsequently adopted by letter 
ballot of the Society on September 1, 1931. The specifications in their revised 
form appear in the 1931 Supplement to Book of A.S.T.M. Standards, page 9. 

The proposed revisions of the Standard Specifications for Billet-Steel 
Concrete Reinforcement Bars, for Quenched-and-Tempered Carbon-Steel 
Axles, Shafts and Other Forgings for Locomotives and Cars, for Quenched- 
and-Tempered Alloy-Steel Axles, Shafts and Other Forgings for Locomotives 
and Cars, for Steel Tie Plates, for Steel Plates of Structural Quality for Forge 
Welding and for Structural Silicon Steel were accepted and approved for publi- 
cation as tentative and appear on pages 1040, 1042, 1042, 1042, 1043 and 1039, 
respectively. 

The proposed revision of the Standard Specifications for Rail-Steel Con- 
crete Reinforcement Bars proposed on the floor of the annual meeting, as _ 
mentioned in the Summary of Proceedings, page 25, was also accepted and 
appears on page 1041. 

The proposed revisions of the Tentative Specifications for Carbon-Steel 
Forgings for Locomotives and for Heat-Treated Carbon-Steel Helical Springs 
were accepted. The specifications in their revised form appear on pages 662 
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APPENDIX 


PROPOSED REVISIONS IN STANDARDS AND 
TENTATIVE STANDARDS FOR STEEL 


In this Appendix are given proposed revisions in certain standard 
and tentative specifications. In connection with each title is given 
the reference to the publication in which the specifications appear in 
their present form. 


PROPOSED REVISION OF STANDARDS Merci 
Group A. Recommended for Immediate Adoption 
Standard Specifications for Alloy-Steel Bolting Material for High- 
Temperature Service (A 96 27) 


Section 1.—Change the first sentence of Paragraph (a) to read 
as follows by the addition of the italicized words: 


1. (a) These specifications cover alloy-steel bolting material for pressure 


vessels, valves, flanges, and fittings for high-temperature service (see Explanatory 
Note). 


Change Paragraph (6) to read as follows by the addition of the 
italicized words: 


(b) Three classes of material are covered, A, B, and C, classified in accord- 
. ance with their physical properties as specified in Section 10, choice depending 
upon design and upon the stresses and service for which the material is to be used. 


Section 10 (a).—The present requirements in the table following 
Paragraph (a) apply to bolting material 2} in. and under. It is 
recommended that the following additional requirements be added to 
this table covering bolting material over 23 to 4 in., inclusive, and 


over 4 to 7 


DIAMETER, IN. Crass A Crass B Crass C 


Tensile strength, Ib. per sq. in.. 90000 100000 115 000 
Over 2} to 4, inclusive } Yield point, lb. per sq. in....... 65000 75000 95000 
; Elongation in 2 in., percent.... 20 20 16 
Reduction of area, per cent..... 50 50 45 
Tensile strength, lb. per sq. in.. 90000 100000 110000 
Over 4 to 7, inclusive. } Yield point, lb. per sq. in....... 65000 75000 85000 
Elongation in 2 in., per cent.... 20 20 16 
Reduction of area, per cent..... 50 50 45 


11930 Book of A.S.T.M. Standards, Part I, p. 269. 
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PROPOSED REVISIONS OF STANDARDS FOR STEEL 


Group B. Recommended for Publication as Tentative 


Standard Specifications for Billet-Steel Concrete Reinforcement Bars 
(A 15 - 


Section 3 (b).—Change to read as follows by the addition of the 
italicized words: 


(b) The bars shall be rolled from new billets of properly identified heats of 
open-hearth or lots of bessemer steel. No rerolled material will be acceptea 

Section 11 (a).—Change from its present form: namely, a 

11 (a) Tension and bend test specimens for plain and deformed bars shall 
be taken from the finished bars, and shall be of the full thickness or diameter 
of bars as rolled; except that the specimens for deformed bars may be machined 
for a length of at least 9 in., if deemed necessary by the manufacturer to obtain 
uniform cross-section. 


to read as follows: vil 


11. (a) Tension and bend test specimens for plain and deformed bars 
shall be of the full section of bars as rolled. For tension tests of deformed 
bars as rolled the sectional area used for unit stress determination shall be cal- 
culated from the length and weight of the test piece (see Note). 

In case it is necessary to determine the tensile or bending properties of the 
bars without regard to the® design, the specimen shall be machined to a uni- 
form cross-section for a length of at least 9 in. 

NotEe.—By this method the area in square inches may be obtained by 
dividing the weight, in pounds per inch of specimen length, by 0.2833 (weight of 
1 cu. in. of steel); or by dividing the weight in pounds per foot of specimen 
length by 3.4 (weight of steel 1 in. square, 1 ft. long). 


Section 13.—Change this section to read as follows by the addi- 
tion of the italicized words and the omission of those in brackets: 

13. The weight of any lot of bars shall not vary more than 5 per cent [from] 
over or under the theoretical or specified weight of that lot. The weight of any 
individual bar shall not vary more than 7.5 per cent over or under the theoretical or 
specified weight for bars over 4 in. in diameter; nor more than 12.5 per cent over 
or under for bars § in. and less. 

New Section.—Under a new central heading ‘“‘ Marking,” add the 
following paragraph as a new Section 15, renumbering the present 
sections accordingly: 

15. Marking.—The brand of the manufacturer shall be legibly rolled on 
all deformed bars, and when loaded for mill shipment all bars shall be properly 
separated and tagged with the manufacturer’s test identification number. 
Standard Specifications for Rail-Steel Concrete Reinforcement Bars 

(A 16-14)3 


Section 7 (a).—Change from its present form: namely, tial 


11930 Book of A.S.T.M. Standards, Part I, p. 131. muijen gat 


2 This word changed to “their” by action at the annual meeting.—Eb. 
1930 Book of A.S.T.M. Standards, Part I, p. 135. 
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7. (a) Tension and bend test specimens for plain and deformed bars shall 
be taken from the finished bars, and shall be of the full thickness or diameter 
of bars as rolled; except that the specimens for deformed bars may be machined 
for a length of at least 9 in., if deemed necessary by the manufacturer to obtain 
uniform cross-section. 


to read as follows: 


7. (a) Tension and bend test specimens for plain and deformed bars shall 
be of the full section of bars as rolled. For tension tests of deformed bars as 
rolled the sectional area used for unit stress determination shall be calculated 
from the length and weight of the test piece (see Note). 

In case it is necessary to determine the tensile or bending properties of the 
bars without regard to their design, the specimen shall be machined to a uniform 
cross-section for a length of at least 9 in. 

Nore.—By this method the area in square inches may be obtained by 
dividing the weight, in pounds per inch of specimen length, by 0.2833 (weight of 
1 cu. in. of steel); or by dividing the weight in pounds per foot of specimen 
length by 3.4 (weight of steel 1 in. square, 1 ft. long). 


Section 9.—Change this section to read as follows by the addition 
of the italicized words and the omission of those in brackets: 


9. The weight of any lot of bars shall not vary more than 5 per cent [from] 
over or under the theoretical or specified weight of that lot. The weight of any 
individual bar shall not vary more than 7.5 per cent over or under the theoretical or 
specified weight for bars over = in. in diameter; nor more than 12.5 per cent over 
or under for bars 3.8 in. and less. 


Standard Specifications for Quenched-and-Tempered Carbon-Steel Axles, 
Shafts, and Other Forgings for Locomotives and Cars (A 19 - 27)! 
and for Quenched-and-Tempered Alloy-Steel Axles, Shafts and Other 

_ Forgings for Locomotives and Cars (A 63 — 27):} 


Ms Section 5.—Change from its present form: namely; 


~  §. (a) Unless otherwise specified by the purchaser, all forgings over 7 in. 
in diameter shall be bored, and all axles, shafts and similar forgings shall be 
rough-turned all over. The boring shall be done before quenching. 

(b) If boring is specified, the diameter of the hole shall be at least 20 per 
cent of the maximum outside diameter or thickness of the forging, exclusive 
of collars and flanges. 


to read as follows: _ 


5. (a) Unless otherwise rather by the purchaser, all axles, shafts, and 
similar forgings having a minimum diameter over 7 in. shall be bored. The 
boring shall be done before quenching. 

(b) In the case of boring, the diameter of the hole, unless otherwise speci- 
fied, shall be at least 20 per cent of the maximum outside diameter of the forg- 
ing, exclusive of collars and flanges. 


11930 Book of A.S.T.M. Standards, Part I, pp. 186 and 193, respectively. dw ee 
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PROPOSED REVISIONS OF STANDARDS FOR STEEL 


Standard Specifications for Steel Tie Plates (A 67-30) 
Section 3 (a).—Add the following requirement for copper to the 
requirements for chemical composition: 


Copper, when copper steel is specified, per cent not under 0.20. 


Section 4.—Change the first sentence of Paragraph (a) to read 
as follows by the addition of the italicized words: 


4 (a) A carbon determination shall be made of each melt of bessemer 
steel, and three analyses every 24 hours representing the average of the elements 
carbon and phosphorus, and also copper when copper steel is specified, contained 
in the steel, one for each 8-hour turn respectively. 


Radius not less .--| 


. te :- The Gage Length, 
thang. | Parallel Section Note eGage Leng 


Parallel Section, and 
Fillets shall be as 
Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
age Leng in suchaWay that the 


atter Fracture 


ibid Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. 


Change the first sentence of Paragraph (0) to read as follows by 
the addition of the italicized words: 

(b) An analysis of each melt of open-hearth steel shall be made by the 
manufacturer to determine the percentages of carbon and phosphorus; also 
copper when copper steel is specified. 

Standard Specifications for Steel Plates of Structural Quality for Forge 

Welding (A 78 — 30): 


Section 3 (b).—Add a reference to the word “‘nickel’’ in this sec- 
tion referring to the following footnote: 

When these specifications are used for material to be fusion welded, the 
maximum limit for nickel shall not apply. 


Standard Specifications for Structural Silicon Steel (A 94-29)3 


Section 7 (a).—In the table following this paragraph after the 
requirement for elongation in 8-in., insert a requirement for elonga- 
tion in 2-in., as follows: 


Elongation in 2 in., minimum, per cent a 


11930 Book of A.S.T.M. Standards, Part I, p. 63. _ 
2 [bid., p. 122. 
3 Ibid., p. 80. 
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ss Section 8.—Letter the present section as Paragraph (a) and add 
a new Paragraph (5) to read as follows: 

(b) For material under 3; in. in thickness or diameter, a deduction from 
the percentage of elongation in 8 in. specified in Section 7 (a) of 1.25 per cent 
shall be made for each decrease of 2; in. in thickness or diameter below 3s in. 

Section 11 (e).—Change to read as follows by the addition of the 
italicized words and dimension and the omission of the dimension 
in brackets: 


(e) Tension test specimens for material over [1] 1} in. in thickness or diam- 
eter may be machined to a thickness or diameter of at least ? in. for a length 
of at least 9 in. or they may conform to the dimensions shown in Fig. 2. 


Figure 2.—Add as Fig. 2 the accompanying Fig. 1. 
PROPOSED REVISIONS OF TENTATIVE STANDARDS 
Tentative Specifications for Carbon-Steel Forgings for Locomotives 
(A 20-29T): 
Section 6.—Change to read as follows by the addition of the 
italicized words and the omission of the word in brackets: 

6. If boring is [specified] required in the case of axles, shafts and similar 
forgings, it shall be performed before heat treatment, and the diameter of the 
hole, unless otherwise specified, shall be at least 20 per cent of the maximum 
outside diameter or thickness of the forging, exclusive of collars and flanges. 

Section 16.—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 

16. The forgings shall conform to the sizes and shapes specified by the pur- 
chaser. Axles, shafts and similar forgings, unless otherwise specified, shall be 
rough-turned all over with an allowance of 4 in. on the surface for finishing. [When 


centered] In centering, 60-deg. centers with clearance drilled for points shall 
be used. 


Tentative Specifications for Heat-Treated Carbon-Steel Helical Springs 
(A 126-29 T): 
Section 6 (a).—In the table following this paragraph change the 


requirement for silicon content to read as follows by the addition of 
the italicized word and the omission of the word and figure in brackets: 


Silicon, per 0.15 [to 0.30] 


1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 555 (1929); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 42. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 566 (1929); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 34. 


Report oF CommitTEE A-1 (APPENDIX) 
t 
= 
; 
Bits 
& 


{Mr. J. B. Young, in presenting the Report ot Committee A-1 on 
Steel, recommended the acceptance for publication as tentative of the 
proposed revisions of the Standard Specifications for Billet-Steel Con- 
crete Reinforcement Bars (A 15 — 30), including the following reword- 
ing of Section 11 (a): 

11. (2) Tension and bend test specimens for plain and deformed bars shall 
be of the full section of bars as rolled. For tension tests of deformed bars as 
rolled, the sectional area used for unit stress determination shall be calculated 
from the length and weight of the test piece. 

In case it is necessary to determine the tensile or bending properties of the 


bars without regard to the design, the specimen shall be machined to a uniform 
cross-section for a length of at least 9 in. 


This recommendation was discussed as recorded below.—Eb.] 


Mr. W. A. SLATER.'—The old clause permitting the machining 
of deformed bars for the purpose of making tension and bend tests 
has been before the Joint Committee on Standard Specifications for 
Concrete and Reinforced Concrete since about 1921. The Joint Com- 
mittee in its 1921 report? adopted the A.S.T.M. specifications except _ 
that that particular provision was eliminated, and I understand that 
a good many other bodies in writing building codes and specifications | 
have taken similar action. Representations have been made to Com- | 
mittee A-1 on Steel to have that clause removed from the A.S.T.M. 
specifications, so that the entire specification could be adopted by the © 
Joint Committee without any exception. Believing that the revised 
clause being proposed by Committee A-1 was nearly the same in 
effect as the old provision, the Joint Committee in session yesterday 
passed the following resolution: oa) 


RESOLVED, that the Joint Committee request the Amer- pe 


ican Society for Testing Materials to reconsider the tentative 4 
revisions of its Standard Specifications for Billet-Steel Con- 
crete Reinforcement Bars (A 15-30) with the object of a 
eliminating the clause permitting the machining of test speci- 


mens for determining the physical properties of deformed bars. ae 


1 Research Professor of Engineering Materials and Director, Fritz Engineering Laboratory, Lehigh > ; 


University, Bethlehem, Pa. 
2 Report of the Joint Committee on Standard Specifications for Concrete and Reinforced Concrete, a Y= 
Proceedings, Am. Soc. Testing Mats., Vol. 21, p. 212 (1921). 
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I understand from conversation with Mr. Morgan the chairman 
of the subcommittee having jurisdiction over the specifications that 
the intention was to eliminate that clause except for certain cases in 
which the results of tests were to be used in determining the properties 
of the material rather than of the finished bar, but I do not think the 
wording of it makes it clear that this is the case. It seems to me that 
in case of dispute, it would be entirely impossible from the wording 
used, to determine the circumstances under which the bar should be 
machined before testing. If this clause is retained at all, it should be 
made more specific and more clear as to what the purpose is and in 
what cases it controls, and to make it clear that the acceptance or re- 
jection of a reinforcement bar is to be based upon the test of the bar 
as rolled and without any machining. 

Mr. J. O. Leecu.'—If you take the last clause of the proposed 
paragraph: “in case it is necessary to determine the tensile or bend- 
ing properties of the bars without regard to the design,”—that is one 
thing. But the revised paragraph reads that the: “tension and bend 
test specimens for plain and deformed bars shall be of the full section 
of the bars as rolled;”’ and then goes on to state that: “‘in case it is 
necessary to determine the tensile or bending properties of the bars 
without regard to the design of the bar, the specimen shall be ma- 
chined.” ‘The latter clause is simply put in as an arbitration clause 
in case of dispute. That is all it is for. The intent of the revision is 
that acceptance tests, tension and bend, of both plain and deformed 
bars shall be of the full section of the bars as rolled. 

Mr. SLATER.—In Mr. Leech’s reading of this clause, he inserted 
the words which perhaps would go a long way toward making it clear; 
he read it, “‘in case it is necessary to determine the tensile or bending 
properties of the bars without regard to the design of the bar, the speci- 
men shall be machined.” The words ‘of the bar” are not there. 
When I first read the clause, I supposed it meant without regard to 
the design of the structure in which the bar is used. I have talked to 
others who thought it meant the same thing. The addition of those 
words makes a big difference, but even that does not clear up the 
doubt as to the circumstances under which that provision applies. 

Mr. Lerecu.—I do not see how you can interpolate a finished 
structure in a bar specification. 

Mr. H. H. Morcan.?—I think Mr. Slater’s point on that is well 
taken. If anybody can put that interpretation on it, we can just as 


well put “the design of the bar” in there. eat 

_ 4 Manager, Bureau of Inspection and Tests, Carnegie Steel Co., Pittsburgh, Pa. a 
_ 2 Manager, Rail and Fastenings Department, Robert W. Hunt Co., Chicago, III. : 
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Mr. LEEcH.—That was certainly the intent. No one expected 
that a bar specification would refer to the design of the building. 
Mr. SLATER.—TI still do not think it is clear, because if you say 

it shall be tested as rolled and then give another provision later under 
which it may be tested in some other way, without stating the con- 
ditions specifically under which each provision controls, the result is 
confusion. 
Mr. LEEcH.—We cannot provide in a specification of this kind 

for every contingency that may arise. It reads: “‘in case it is neces- 
sary.” It seems to me that that is as explicit as necessary. 
Mr. J. J. Stuman.1—I am sure Mr. Slater has no intention of 
blocking a good move. There are a number of us on this reinforcement 
bar committee who have worked to check the abuses that exist in inter- 
preting the specifications and to preserve the use of the A.S.T.M. 
specifications for reinforcement bars as the general and prevailing speci- 
fications. We have worked hard to get this very paragraph in there. 
It was necessary that something of the kind be put in because of the 
conditions that exist in the industry, namely, that some mills are 
simply rolling bars for the proprietors of those bars, they are not in- 
terested beyond meeting the specifications on the mill tests. They 
certainly should not put themselves in the position of guaranteeing the 
tests after those bars are sold out of the warehouse to the consumer, 
so it was necessary to put something like this in there to safeguard the 
mills; so that if it became a question of whether the right quality of 
steel was rolled into these deformed bars, then there would be a para- 
graph in the specifications that provides for turning off the deforma- 
tions comprising the design of the bar and getting down to the steel 
itself. Now, if we should fail to approve a good move like that, we 
shall be not only damaging the standing of the specifications, but 
actually going back to a condition that has been almost intolerable, 
and, as Mr. Slater says, has been a subject of controversy for ten 
years. Now I am convinced that the right thing to do is to approve 
these changes for publication as tentative, just as presented, then the 
subcommittee taking this discussion into consideration can fix this up 
so that by the time it comes up for final adoption it will be right. 
Mr. Morcan.—As the chairman of the subcommittee having 
jurisdiction over these specifications I want to say that I represent 
consuming interests and am primarily interested in getting these spec- 
ifications in the best shape in the most effective manner. I am con- 
vinced that the clause offered is an effective way of doing this; it is 
offered as tentative and will be subject to revision during the coming 
Inspecting Engineer, Jones & Laughlin Steel Corp., Pittsburgh, Pa. evo 
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year. If we turn down these tentative revisions, we go back to the 
old requirement. Every one will admit that these revisions are a 
distinct advancement. It may not satisfy every individual’s ideas 
of how that revision should be written, but there is no individual who 
is writing any specification of the Society. 

Mr. SLATER.—It is true that I have no intention of doing any- 
thing to block progress, but I do not believe that any progress is rep- 
resented. As has been stated, it may be important that certain pro- 
visions be included to help the relations between the manufacturer 
and the distributor but they have that provision in the old specifi- 
cations. If the present proposal is not approved, as Mr. Morgan has 
said, it will merely go back to the old specification, and the relations 
between the manufacturer and the distributor are properly protected 
there. If this really represented any progress, I should certainly be 
in favor of it. Apparently the difficulty is purely a failure to make 
clear what was intended in this provision, and until the provision is 
made clear so that it will really represent progress, I think it should 
be disapproved. 

Mr. J. B. Younc! (Chairman, Committee A-1).—I should like to 
call attention to the fact that if this recommendation is not approved 
it will not appear in any of the publications of the Society, and in that 
way it will not be before the Society for any criticism. ‘If the chair- 
man may express an opinion, I feel that it is an advance. 

Mr. LEEcH.—AII one has to do is carefully to compare the present 
wording with the proposed revision to see that there has been a change 
and an improvement. ost 


[The motion to accept the proposed revisions for specifi- _ 
cations as tentative was adopted after the phrase “without Bt. 
regard to the design” had been changed to read “without __ 
regard to their design.” —Eb.] 
SUBSEQUENT DIscUSSION BY LETTER 
Mr. SLATER (by letter) —A proposed amendment prepared by 

the late S. T. Wagner and the writer representing the Society’s Com- 
mittee C-2 on Reinforced Concrete, consists of inserting in Section 11 
(a) after the first sentence the words ‘“‘The acceptance of the bars for 
use as reinforcement shall be based upon the result of these tests,”’ 
and changing the words “‘the bars without regard to their design” in 

the second paragraph to “the steel from which the bar was rolled.” 

This proposed amendment has been submitted to the members 

of Committee C-2 and to the members of the Joint Committee on 


1 Engineer of Tests, Reading Co., Reading, Pa. 
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Standard Specif.cations for Concrete and Reinforced Concrete for an 
informal ballot. Of the combined membership of 42 in these two — 
committees, 21 members have expressed themselves in favor of the | 
proposition that in all cases the acceptance of the bars for use as © 
reinforcement shall be based upon the results of the tests of the bars 
as rolled and one has withheld judgment upon this proposal. Two 
have opposed the provision for any test of the bar after machining. 
The other members have not voted. 
This amendment was prepared in the belief that the provision for 
a test of the machined bar as a test of the material in addition to the 
acceptance test of the bar as rolled would be acceptable to the pro- 
prietors and distributors. If this belief is not well founded (as it now 
seems may be the case), the writer would not be in favor of such a 
provision. 
The ballot did not call for an expression upon the subject of the — 
manner of determining the sectional area, but one member expressed _ 
approval of making this determination by weight in the manner pro- 
posed by Committee A-1. 
Mr. W. S. THomson! (by letter).—If the amendment proposed by 
Mr. Slater is adopted, the specifications would seem to convey a 
double meaning to the distributor: one in his relations with the iui. 
and the other in his relations with the ultimate user. In the first case 
the machining clause may be invoked, while in the other it is ruled 
out. This places the distributor in the position of having to purchase 
his material under a liberal interpretation of the specifications and _ 
reselling the identical material under a restricted interpretation. The _ 
requirements should be the same for distributor as for ultimate user. __ 
If a mill objects to certain features in the design of any micheal Ms 
bar from the standpoint of mill practice, it is naturally their privilege apes 
to register their objections with the proprietor of the bar, in order that bs = 
adjustments may be made to their mutual satisfaction. Once these 
differences have been adjusted, however, and the bar accepted for 
rolling, it would seem imperative that all tests be made on the bar 
as rolled. lige 
Mr. Morcan (Chairman, Subcommittee V, Committee A-1, by 
letter).—The above discussions by letter submitted by Messrs. Slater = 
and Thomson subsequent to the annual meeting of the Society have =—=—> 
been referred to Committee A-1 on Steel and to Subcommittee Von 
Reinforcement Bars for consideration. They will receive the seed e it 
tion of the subcommittee during the coming year. riage Si 
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REPORT OF JOINT RESEARCH COMMITTEE 

ON 
«EFFECT OF TEMPERATURE ON THE PROPERTIES OF 
REPORT TO THE SPONSOR SOCIETIES 


M Lembership and Business Meetings.—With one or two exceptions, 
the membership of the committee has remained the same as it was 
in June, 1930. Three meetings were held during the past year, one. 

at Atlantic City in June, 1930, and two at the headquarters of the 
American Society of Mechanical Engineers in New York in December, 
1930, and February, 1931. 

: Technical Meetings and Papers Sponsored by the Committee.—One 
of the important activities of the Joint Committee may be considered 
to be the sponsorship of technical meetings or of reports of original 
researches relating to the effect of temperature on the properties of 
metals. 

During the past year the following papers were presented under 
the sponsorship of the committee before meetings of the American 
— of Mechanical Engineers: 

Skit, “Flow of Steel at High Temperatures,” by F. H. Norton, 
os Se wen Presented at National Petroleum Division (A.S.M. E) 
Meeting, Tulsa, Okla., October 6-8, 1930. 
Properties of Non-F Alloys at Elevated Tempera- 
Sea]3. 4 tures,” by C. L. Clark and A. E. White, presented at 
A.S.M.E. Annual Meeting, December 1-5, 1930. 

‘Comparative Physical Properties of Chromium-Nickel, 
Chromium-Manganese, and Manganese Steels,’ by 
F C. L. Clark and A. E. White, presented at A.S.M.E. 

Annual Meeting, December 1-5, 1930. 


____ Two additional papers are also being presented under the Joint 

Committee auspices at the June, 1931, Annual Meeting of the American 

Society for Testing Materials. These papers, which are appended 

hereto, are as follows: 

“Apparatus for Low-Temperature Endurance Testing,” by 
H. W. Russell and W. A. Welcker, Jr., appearing as 
Appendix IT to this report; ae bea 
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“New Creep Testing Apparatus at the Massachusetts Insti- \ 
of Technology,” by F. H. Norton and J.B. Romer, 
appearing as Appendix III to this report. 


Another important item in the activities sponsored by the Joint 
Committee, and one of widespread interest, is the forthcoming sym- — 
posium! to be held at a joint meeting of the sponsor societies in 
Chicago, June 23, 1931. 

In rapidly expanding fields of activity, as for example, those 
involving the application of metals at high and low temperatures, — 
much progress is made each year and it becomes useful, at intervals, 
to take stock of our knowledge and perhaps also to appraise recent 
accomplishments. An effective means of achieving these objects is 
to collect essays from different sources as the basis for discussion, — 
that is, the free interchange of information or ideas relating to all 
phases of the subject. 

Interchange of information or ideas requires joint effort and the 
coordination of activities of this sort only can be directed successfully 
by some agency familiar with the field and its workers and one which 
is representative of the different interests involved. 

The preparations for the symposium have required much effort — 
by the authors of papers, by the committee and by the sponsor socie- _ 
ties. In view of the great interest in the effect of temperature on the © 
properties of metals and the large amount of data assembled as the © 
basis of discussion, a novel scheme has been proposed by the Joint 
Committee and will be tried in conducting the meetings. Briefly, 
the thirty odd papers to be presented at the two technical me cai 
will not be read by the respective authors. Instead, two members 
of the Joint Committee, not themselves authors, have been selected — 
to abstract, in a broad way, the papers to be presented at the two 
sessions. All but about 30 minutes required. for each of these 
abstracts will thus be available for the discussion which generally 
forms such a valuable part of technical meetings. It is hoped that 
this plan will prove to be successful enough to inspire others to 
apply it. 

Sponsored Researches Relating to the Fatigue of Metals at High 
Temperatures——Some years ago, the Joint Committee undertook 
cooperative researches relating to flow (creep) in metals at different 
temperatures. Discussions since that time brought a realization of 
the need for the comparison of the effects of sustained loading (creep 


1See Symposium on Effect of Temperature on the Properties of Metals published jointly in 1931 
by the American Society for Testing Materials and the American Society of Mechanical Engineers. 
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tests) and repeatedly applied stresses (endurance tests) on metals at 


different temperatures. 

While correlations of this sort have been made in a limited way, 
it is not yet practicable to state with certainty whether or not the 
limiting conditions at high temperatures are the repeatedly applied 


stresses, as at atmospheric temperatures, or whether failure is liable 


> 


y 


to occur the more readily under sustained loading. The temperature 
ranges within which metals may be expected to fail the more readily 
by fatigue or by creep are not now known accurately for even the 
most generally used of the commercial alloys. ¥ 

During 1927 and 1928 a fund of some $2000 was collected for 
the support of preliminary work in this field. The organizations con- 
tributing to this fund were: 


AG 


i ra Allis Chalmers Manufacturing Co., Milwaukee, Wis., 


a! 
American Brown-Boveri Electric Co., Camden, N. J., ef 


sii American Society of Mechanical Engineers Research Com- | 


ottut mittee, New York City, 
doi General Electric Co., Schenectady, N. Y., 
Terry Steam Turbine Co., Hartford, Conn, 
- B. F. Sturtevant Co., Inc., Boston, Mass., 
; Westinghouse Electric and Manufacturing Co. .» Lester 


ty Station, Philadelphia, Pa. 


_ Arrangements were made with the University of Illinois, Urbana, 
Ill., to carry out repeated stress (fatigue) tests at different tempera- 
tures on a steel previously subjected by the Joint Committee to flow 
(creep) tests. 

A low-carbon steel, such as is used in boiler construction, was 
selected for these preliminary tests and there is now submitted to 
the sponsor societies, as Appendix I to this report, a preliminary 
report of the endurance tests carried out at the University of Illinois 
by Messrs. H. F. Moore and N. J. Alleman, entitled “ Progress Report 
on Fatigue Tests of Steel at Elevated Temperatures.” 

The development of the test methods and the actual test work 
in this sponsored project were carried out under the guidance of a 
fatigue subcommittee (H. W. Gillett, chairman) of the Joint Com- 
mittee’s Committee III on Projects and Work (L. W. Spring, chair- 
man). 

Other Committee Research Activities —Along with its other activi- 
ties, the Joint Committee has carried on quite actively a program of 
research where the tests have been made by members of the Joint 
Committee or by the organizations with which they are associated. 
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A progress report for such work is appended hereto by Committee 
III on Projects and Work (L. W. Spring, chairman), but it may be 
of interest at this point to call attention to three phases of the work 
now under way. 

A good start has been made in tests designed to compare the 
mechanical properties and structural stability of cast and wrought 
steels. Already there is also well advanced a study of the effect of 
long-time heating upon the mechanical properties and structural 
stability of stainless steels containing 18 per cent chromium, 8 or 10 
per cent nickel and different proportions of carbon. Progress can 
also be reported in the development of a test code for high-temperature 
tension tests. 

Detailed technical reports covering all three of these projects 
may be expected during the coming year. 

Finance.—It was pointed out in the 1930 report! to the sponsor 
societies that the proposed extensions to the Joint Committee’s re- 
search program made it necessary to secure adequate financial support 
so that the full time services of both men and equipment might 
become available for certain plans of the Joint Committee’s work. 

During the year a brochure covering the aims and activities of 
the Joint Committee was prepared for use in the solicitation of funds. 
While the goal set was not attained, due partly to illness of committee 
members but perhaps more directly to unfavorable business condi- 
tions during the greater part of the year, contributions totaling nearly 
one-half of the total amount of money desired have been promised 
provisional upon the procurement of the balance. 

Therefore, progress may be reported in this phase of the Joint 
Committee’s activities, but the membership of the sponsor societies 
should not interpret this to mean that the committee’s plans can be 
carried out without appreciable added financial support. 


Respectfully submitted on behalf of the Joint Committee, 


N. L. MocHEL, 


Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 93 (1930), 
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‘ibe REPORT OF COMMITTEE III ON PROJECTS AND WORK 

_ A-series of fatigue tests have been made on a 0.17-per-cent carbon 
open-hearth steel and are being reported in a paper by H. F. Moore 
and N. J. Alleman which appears as Appendix I. The work was done 
at the University of Illinois under the supervision of Subcommittee F 
(H. W. Gillett, chairman) and under the immediate direction of Mr. 
Moore. ‘This material, known as K1, was tested four years ago by 
four different cooperating laboratories which reported on its short- 
time tensile properties.'_ Data on thermal expansion also has been 
reported.2. The present fatigue tests, together with the previously 
reported data, including complete creep tests contributed by one 
laboratory, comprise an extensive correlation of the mechanical prop- 
erties at high temperatures for mild, normalized, open-hearth steel. _ 


Steel K9: 
Chromium-nickel steels of 18 per cent chromium and 8 per cent 
nickel, one lot with carbon less than 0.07 per cent and one lot with car- 
bon 0.08 to 0.12 per cent, were obtained, and cooperative tests by the 
three Subcommittees G, M and O are almost completed. These two 
steels in the form of 3-in. square rolled rod were provided respectively 
by two different manufacturers. As submitted for test, the steels were 
in three different conditions of heat treatment as follows: (a) as rolled; 
(b) water quenched from 2100° F.; (c) air quenched from 1950° F. 
A series of six 1000-hour tempering treatments was subsequently 
applied to each lot of steel. These steels are known as K9c and K9d, 
each of the 18 treatments (36 total) being designated by a further 
system of symbols. 


Cast and wrought open-hearth steel, both from one heat with 0.30 
per cent carbon, also have been secured. These have been heat 
treated and are now being machined preparatory to testing coopera- 
tively by Subcommittees C and D. Each of the cast and wrought 
portions has been furnished in two heat treatments annealed and 
normalized. The tests, therefore, will be representative of 0.30-per- 
cent carbon steel in a total of four different conditions. Tests on 
this material were projected primarily to investigate the effect of 
working and of grain size upon the tensile and creep properties of 


=a 4 


+ 


1Report of Joint Research Committee on Effect of Temperature on the Properties of Metals, 
Appendix I, “Preliminary Report on Comparative High Temperature Tension Tests on a Carbon 
Steel and on a Chromium Molybdenum Steel at Different Laboratories,’ Proceedings, Am. Soc. Testing 
Mats., Vol. 27, Part I, p. 143 (1927). 

? Ibid,, Appendix II, “‘Report on Thermal Expansion of Materials,” p. 153. 
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medium-carbon steel, as compared to the cast variety of the same ~~ 
ary 
composition. al. 


Subcommittee A on Materials Procurement, Treatment and Dis- — 
tribution —The materials described above were furnished by this sub- _ 
committee. Unfortunately J. A. Mathews who is chairman of Sub- 
committee A has been ill and has been forced to give up his duties 
on Committee III. For the time being, the work of procurement 
and distribution is being carried forward by several members of 
Committee ITI. | 

Subcommittee C on Development of Reference Test Method (A. E. — 


it 


similar materials by this method, even those who have had little or 
no experience in high-temperature testing, may be able to get reason- 
ably concordant results. Tests being made at present at various 
laboratories are somewhat in conflict because of the varied practice 


applying heat, etc. It will be the task of this subcommittee to deter- 
mine upon the best or optimum practice that can be adopted in each ~ 
phase of testing technique where there now exists a variety of practices. 

Subcommittee D on Short-Time Tensile Tests (H. J. Kerr, chairman). 
—Subcommittee D has tentatively adopted a procedure for short- _ 4, 
time tensile tests. Tests will be made on steel K6, case and wrought _ 
materials of the same heat of steel (0.30-per-cent carbon open-hearth 
steel) by this subcommittee which, it is expected, will be followed 
later by tests on K9 material (18 per cent chromium, 8 per cent nickel _ 
with carbon below 0.07 per cent and with carbon above 0.07 per cent). 
At the present time efforts are being made to expedite the distribution 
of K6 material as the results of this investigation are of considerable 
interest and importance in connection with the heat treatment of 
carbon steels. Short-time tension testing in the past few years has — 
come to be regarded by some as of questionable worth, particularly 
for design purposes. It will be the task of Subcommittee D to decide | 
the extent to which such an appraisal is merited. It is the feeling — 
in many quarters that a short-time high-temperature test is not only 
of considerable value for the comparison of materials but up to a 
“limiting”? temperature gives constants of engineering significance. 

Subcommittee E on Long-Time Tensile Tests (C. E. MacQuigg, 
chairman).—Subcommittee E has drafted a tentative code for long- cr 
time tensile or creep tests. The subcommittee will make creep tests 
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on material K6 listed above, cast and wrought steels from the same 
heat. This, it is expected, will be followed by tests on 18 per cent 
chromium, 8 per cent nickel alloy with low and high carbon, parallel- 
ing the program of Subcommittee D. Test specimens of steel K6 
are at the present time being prepared and distributed among six 
laboratories which will make creep tests intended to demonstrate the 
characteristic differences existing in creep phenomena above and below 
the so-called equi-cohesive temperature. This project is expected to 
show whether above the equi-cohesive temperature, cast steels and 
steels which have been heat treated to give large grain. size, resist 
creep to a greater extent than those with small grain size as, for 
example, worked steels. 

Subcommitiee F on Fatigue Tests (H. W. Gillett, chairman).— 
This subcommittee has sponsored fatigue tests at the University of 
Illinois under H. F. Moore as mentioned earlier in this report and 
reported upon in Appendix I. Further work by the subcommittee 
upon fatigue of metals is contingent upon the procurement of funds 
such as were contributed for the execution of the present tests reported 
by Moore and Alleman. 

Subcommittee G on Impact Tests (C. L. Kinney, Jr., chairman).— 
Subcommittee G is practically ready to report cooperative impact 
tests which were made at four different laboratories on steels K9c 
and K9d (18 per cent chromium, 8 per cent nickel) of 36 different 
heat treatments briefly referred to above. Since the two materials, 
K9c and K9d differ in composition in such a manner involving a 
commercial aspect in the manufacture of 18 per cent chromium, 8 per 
cent nickel alloy, these results will be of practical interest to metal- 
lurgists, consumers and makers. 

Subcommittee H on Elastic Measurements and Shear (P. H. Brace, 
chairman).—This subcommittee is considering various methods for 
determining elastic properties of metals at elevated temperatures, 
such as proportional limit, Young’s modulus of elasticity, torsional 
modulus of elasticity, and Poisson’s ratio. There is considerable need 
for development of precise methods and determination of accurate 
data upon these constants, particularly at elevated temperatures. 

Subcommittee J on Service Data (A. D. Bailey, chairman).—Sub- 
committee J has circulated a questionnaire for service data on metals 
among its fourteen members representing the steam, oil and chemical 
industries. A detailed report has not been madeas yet. It is apparent 
that all of the new stainless types of alloys have not been meeting 
with entire success in the oil industry and merits of the newer alloys 
as determined by practical use are awaited with interest. Indications 
are that it will be some time before concordant reports are obtained. 
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Subcommittee K on Thermal Expansion (N. L. Mochel, chair- 
man).—Material is being provided for thermal expansion determina- 
tions upon steels K6 and K9. A comprehensive digest of the avail- 
able data on thermal expansion has been contributed by N. L. Mochel 
in a paper entitled “Thermal Expansion of Metals’ in the Joint 
A.S.M.E. and A.S.T.M. Symposium on Effect of Temperature on the 
Properties of Metals presented at this annual meeting of the Society. 

Subcommittee M on Metallography and Structural Stability (Louis 
Jordan, chairman).—This subcommittee is engaged in cooperative 
investigation at four different laboratories upon the structure of the 
K9c and K9d steels of 36 different heat treatments described above 
as being tested by Subcommittee G on Impact Tests. One or more f 
photomicrographs upon each of the 36 heat treatments is being pre- re 4 
pared at each of the cooperating laboratories. It is expected that 
this metallographic study will check up with studies on these identical 
materials by Subcommittee G on Impact Tests and Subcommittee O 
on Chemical Stability, and will indicate the amount of carbide pre- 
cipitation, changes in microstructure, etc., which have been brought 
about by the various heat treatments. Incidentally, this work 
should aid in the development of metallographic technique for exam- 
ining this type of alloy. 

Subcommittee N on Wear and Seizure (V. T. Malcolm, chairman).— 
This subcommittee has made no report as yet. It is anticipated, 
however, that an investigation upon wear resistance of nitrided steel 
at elevated temperatures, and perhaps others, will be undertaken. 

Subcommittee O on Chemical Stability (Jerome Strauss, chairman). 
—Subcommittee O is engaged in cooperative investigations at four 
different laboratories upon corrosion tests of the K9c and K9d steels 
of 36 different heat treatments, described previously. These tests 
include such immersion treatments as produce disintegration of faulty 
18 per cent chromium, 8 per cent nickel alloy in short periods of time, 
namely, copper sulfate and nitric acid tests. Sheet metal specimens 
of various heat treatments as well as specimens prepared from 3-in. 
square rod have been supplied for these tests. It is anticipated that 
a very informative correlation of the immersion tests will be made 
with the information to be reported by Subcommittees G on Impact he 
Tests and M on Metallography and Structural Stability, together with 
magnetic measurements already reported by two laboratories. = 


On PROJECTS AND WoRK 


submitted on behalf of the committee, 
Chairman. 


1N. L. Mochel “* Thermal eens of Metals,” Symposium on Effect of Temperature on the 
Properties of Metals, published jointly by the American Society for Testing Materials and the American 
Society of Mechanical Engineers (1931). 
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PROGRESS REPORT ON FATIGUE TESTS OF LOW-CARBON STEEL 
AT ELEVATED TEMPERATURES 


Di By H. F. Moore! anp N. J. ALLEMAN? 


Material and Test Specimens.—The material tested was plain carbon steel 
furnished by the Joint Research Committee (A.S.M.E. and A.S.T.M.) on Effect 
of Temperature on the Properties of Metals, and was designated by them by 
the mark K1. 

The composition of the steel and its preliminary heat treatment were 

-Teported to be as follows: 


Manganese, per cent 
_ Phosphorus, per cent 

i ia Normalized by heating 1 hour at 1650 to 1700° F. and cooling in air. rere te 


Fic. 1.—Fatigue Test Specimen. 


iid The material was furnished in the shape of bars 1 in. in diameter and 48 in. 
in length. The bars were furnished with each bar of a pair carrying a letter and 
number. Most of the bars were in pairs, each bar of the pair carrying the same 
mark. 

The form and dimensions of the fatigue specimen are shown in Fig. 1. 
Each specimen was marked with the number stamped on the bar when received, 
and in addition was marked with another number and a letter. The second 
number denoted the number of inches the specimen was located from one end 
of the bar from which it was cut, and the letter showed from which one of a pair 
of bars the specimen was cut. ‘Thus specimen marked F17-36A was from bar A 
of the pair marked F17 as received, and one end of the specimen was 36 in. from 
the numbered end of the bar. 

Testing Machine for Fatigue Tests——The testing machine used set up cycles 
of reversed flexural stress in the specimen tested. ‘The machine is shown in 
Fig. 2, as used for tests at room temperature. One end of the specimen, S, is 
held rigidly in the vise, V, and the other end, which runs in the bearing, B, is 
rotated in a small circle. Sidewise pressure, which can be adjusted by means of 


1 Professor of Engineering Materials, University of Illinois. . x 
Engineer of Tests, Fatigue of Metals Laboratory, University of Illinois. 
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a screw, D, is brought on the bearing, B, through a calibrated indicator spring, J. 
The compression of the spring (and hence the load, the bending moment, and ae 
the stress on the specimen) is measured by means of a dial depth gage, G, which 4 
measures the distance between the ends of the indicator spring. The gage,G, ; 
is, of coure, removed before starting the machine. Sidewise motion of the bear- _ Z, ud 
ing, B, is prevented by the pivoted arm, A, on which it is swung, and excessive © 7? 
displacement of the bearing after the specimen breaks is prevented by the rod, it 
R. The rotating head, C, which carries the bearing, B, the indicator spring, J, 
the pivoted arm, A, and the rod, R, is driven by a shaft, H, a pulley, P, and an ; 
electric motor. The number of revolutions of the shaft, and hence the number ly. 
of cycles of stress for the specimen, is measured by a revolution counter, K. pret 
When the specimen breaks the broken end flies up and hits lever, Q, which re- 

leases a trigger and opens a mercury switch stopping the motor. 


Fic. 2.—Rotating-Spring Testing Machine. 


Control of Stress during Fatigue Tests —At the beginning of a fatigue test 
the load to produce a given stress was put on the bearing by turning the capstan 
screw, D, and reading the dial gage, G. Then the rod R was screwed up against 
arm A holding it fast. The dial was then removed and rod U inserted thus 
holding arm A securely. After the machine had been started, and the test run 
a short time, rods R and U were loosened, and the load read on the dial gage, G, 
and, if necessary, adjusted to its initial value. Then rods R and U were tight-— 
ened again, and the test run for another interval of time. Usually during the , 
first 10 hours of a test ti.e load was checked for constancy every hour or oftener, _ 
and after that at least :..ce every day. 

Furnace for Heating Specimen and Control of Temperature. —The furnace 
for heating the specimen is shown in Fig. 3 together with the position of the 
specimen in the furnace. The arrangement of wiring for controlling the tem- 
perature of the specimen is a very close copy of the arrangement used by the 
Westinghouse Research Laboratories, and is. shown in the diagram in Fig. 4. 
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AS 
“for Furnace for 500 and 800% Tests, /2044.No.22 


Chromel’” Wire. For furnace for /200°F Tests, 


Cement Earth” “Alun Cement — 
Fic. 3.—Furnace for Heating Specimen. 


Variable Voltage 
Transformer 


Switch 
Red Signal Rs 


Liq 
Blue Sit 


Ligh 


Motor 
Westinghouse 
Reldy MC 
Fic, 4.—Wiring Diagram for Temperature Control Equipment. = 
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Figure 5 shows a testing machine with the furnace around a specimen, tempera- 
ture recorder controlling resistances and auto transformer. During a test the 
furnace is surrounded by a composite transite and sheet asbestos case which, in 
Fig. 5 is shown on the shelf below the testing machine. 

Before applying stress to a specimen at the beginning of a run the correct 
temperature was held for a period of one to two hours. After starting the test 
the temperature of the specimen was kept constant within a tolerance of + 10° F. 


Fic. 5.—Testing Machine and Temperature Control. 
x R, recorder-controller for control thermocouple 
= oe P, potentiometer for thermocouple at surface of specimen tf ef 


T, transite box, used over furnace during test. "y “ 
This was accomplished by means of a control thermocouple (shown in Fig. 3) 
held against the inner wall of the alundum tube in the furnace, at the midpoint 
of the length of the furnace. This couple was connected to a Leeds & Northrup 
temperature recorder shown in Fig. 5. The control thermocouple was placed 
against the inner wall of the furnace tube rather than against the heating wire 
of the furnace because the latter, for temperature of specimen of 1200° F., 
became too hot to be handled by the recorder-controller. Furthermore, this 
position is more accessible. The inside wall of the furnace tube responded to 
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changes of heating current quicker than did the specimen itself, and hence was 
a better place for the location of the control thermocouple. The readings of 
temperature of the specitnen were found to fluctuate less when the control 
thermocouple was placed against the inner wall of the furnace tube than when 
it was placed against the specimen. The reading on the recorder-controller to 
produce the desired temperature of specimen was determined by trial. 
Measurement of Temperature of Specimen.—The significant temperature 
to be determined is that of the specimen at the surface at the section of maximum 
stress. The best way to measure surface temperature is, probably, to peen in 
separately the ends of the two wires constituting the couple, completing the 
circuit through the metal of the specimen. Unfortunately this method cannot 
be used in a fatigue test, since the peening in of the wires would introduce 
“‘stress raisers” which would make the determination of endurance limit innac- 
curate. After trials of several methods of measuring temperature it was found 


on 


Fic. 6.—Methods of Measuring Temperature of Specimen. 

ii, thermocouple peened into specimen; each wire into separate hole. 

t2, thermocouple held against surface of specimen by No. 30 iron wire. 

ts, thermocouple shoved to bottom of axial hole in specimen. 

All thermocouples No. 34 chromel-alumel wire. 

All hot junctions at the surface of the specimen are located within 0.05 in. (along the specimen) 

of the minimum cross-section. 

that the use of fine wire couples was essential to avoid serious radiation and 
convection effects from the inner surface of the tube of the furnace to the outer 
part of a wire thermocouple held against the specimen. 

The relation of the readings of a peened-in couple to those of a couple held 
against the surface of a dummy specimen is shown in the following table, which 
also shows some results for a thermocouple inserted in an axial hole in the speci- 
men. A diagram of the several methods is shown in Fig. 6. 


‘TEMPERATURE, DEG. FAHR. 


® Wires for thermocouple ¢: peened into separate holes, approximately 0.016 in. in diameter, 0.05 in. 
deep and 0.05 in. apart. 
+ Thermocouple #2 held firmly against specimen by two turns of No. 30 iron wire. 
Thermocouple és, shoved to bottom of axial hole in specimen. 
- 


Run THERMOCOUPLE THERMOCOUPLE f2® THERMOCOUPLE 13° 
530 550 510 
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The readings of temperature of the surface of the specimen were taken by 
means of a Leeds & Northrup portable potentiometer indicator (their catalog 
No. 8657). 
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Fic. 7.—S-N Diagrams for Tests at Various Temperatures, Tests Run at 2500 r.p.m, 
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¥ 30 000 
all 800% 
Specimen did not Fracture | 
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elests at 2500r-p. mM. 

x Tests at 200 r. p.m. 

200 °F 
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a 10 000 100 000 1000 000 10 000 000 100 000 000 


Number of Cycles of Reversed Flexure for Fracture, log. scale 


Fic. 8.—S-N Diagrams for Tests at Elevated Temperatures and Different Speeds. 


Each thermocouple used was calibrated by taking readings at the wnattion 
point of samples of pure tin, lead, zinc, and aluminum, furnished by the Chemical 
Laboratories of the University of Illinois. 
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Test Data and Resulis.—The data of the tests are shown in Figs. 7 and 8, 
if the form of S-N diagrams. For the tests at room temperature there is a fairly 
well-defined endurance limit of 30,000 Ib. per sq. in. For the tests at 550° F. 
there is a well-defined endurance limit of 39,000 Ib. per sq. in., a distinct 
increase above the results at room temperature. For the tests at 800° F. and 
at 1200° F. run at 2500 r.p.m. no clearly defined endurance limit was obtained 
although at 800° F. tests were run to 43,000,000 cycles of stress. Tests are still 
continuing at 1200° F. It is obvious that the endurance limit at these two 
temperatures is less than 28,000 lb. per sq. in. in the case of the 800° F. tests 
and less than 8000 Ib. per sq. in. in the case of the 1200° F. tests. A comparison 
of these results with the creep test results reported by J. J. Kanter, and L. W. 
Spring’ of the Crane Co., to the Joint Research Committee indicates that the 
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Fic. 9.—Stress-Time Diagrams for Repeated-Stress Tests. 


results of the fatigue tests so far seem to be somewhat above the limiting stress 
for a flow of 1 per cent in 10,000 hours. 

Figure 8 shows a comparison of the tests at two different speeds for tempera- 
tures of 800° F. and 1200° F. It is obvious that the S-N diagrams for the slower 
speed lie distinctly below those for the higher, at the higher stresses, but that 
there is a tendency for the diagrams to approach each other at the lower stresses. 
In this connection Fig. 9 has been plotted with stress as ordinates and actual 
hours of time for the fatigue tests as abscissas. It will be noted that on the 
diagram for 1200° F. there is no marked difference between the results for the 
tests at 2500 r.p.m. and those for 200 r.p.m. A single stress-time diagram 
would serve for all the tests made at 1200° F. 

It has been shown by a number of independent investigators” * that at room 
temperatures the number of cycles of stress is the governing factor in a fatigue 


1J. J. Kanter and L. W. Spring, “Some Long-Time Tension Tests of Steels of Elevated Temper- 
atures,” Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 110 (1930). 

2 H. F. Moore and J. B. Kommers, “‘An Investigation of the Fatigue of Metals, "’ Bulletin No. 124, 
University of Illinois, Engineering Experiment Station, p. 27 (1921). 

*H. F. Moore and T. M. Jasper, “An Investigation of the Fatigue of Metals,” Bulletin No. 136, 
University of Illinois, Engineering Experiment Station, p. 58 ( 1922), ‘ott Te ate wi 
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test and not the rate of application of stress. The experimental data on which 
this conclusion is based cover rates of loading ranging from 200 cycles a minute 
to 5000 cycles a minute. These tests herein reported seem to indicate that for 
the material tested at temperatures as high as 1200° F., the time under test 
seems to be the controlling factor rather than the number of cycles. This 
fact together with the very low “‘flow limits” reported by Kanter and Spring 
suggest that above temperatures somewhere in the vicinity of (say) 1000° F. 
the creep limit becomes the significant strength criterion for this metal rather 
than the fatigue limit, even for service under repeated stress. 
Acknowledgment.—The tests were made under the general guidance of the 
Joint Research Committee of the A.S.M.E. and A.S.T.M. on Effect of Tempera- 
ture on the Properties of Metals and were financed from funds collected by the 
committee, as summarized in the 1931 annual report. The tests were all made 
in the Fatigue of Metals Laboratory of the University of Illinois. Acknowledg- 
ment is made of the assistance of Mr, C. W. Dollins, student test assistant. 
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APPARATUS FOR LOW-TEMPERATURE ENDURANCE TESTING 
4 


By H. W. Russert! anp W. A. WELCKER, 
Low- temperature endurance testing is reported to be i in progress in a few 


published, it is probable that the machines are being entirely enclosed in me- 
chanically refrigerated chambers. It is believed that the apparatus which have 
been developed for securing the data reported in the paper by the senior author? 
as a part of the Symposium on Effect of Temperature on Metals offers certain 
advantages, among which are moderate cost of construction and operation. 


In the design of apparatus for low-temperature endurance testing, attention 
must be given to the following points: 


1. The choice of the temperature at which the test is to be made may be a 
compromise between what is desired and what can be secured. A temperature 
of —40° C., which is in the region of the lowest naturally occurring temperature, 
was chosen for the work. This temperature is difficult and expensive to secure 
by mechanical refrigeration. Solid CO., now quite generally available, has a 
temperature of about —79°C. . The apparatus was designed to utilize this as 
the cooling agent. 

: 2. The temperature must remain constant over long periods of time (up 
- to 20 days) with the minimum of attention. This calls for automatic tem- 
perature control. 

3. The temperature of the specimen must be known. Heat generated by 
the testing machine and by internal work in the specimen, will tend to warm > 
_ specimen above the temperature of the surroundings. Materials such as 
the alloy, 18 per cent chromium, 8 per cent nickel, which develop considerable 
heat on repeated stressing may be many degrees warmer than the surroundings. 


" eei3 4. Special lubricant must be provided for the bearings of the testing ma- 
: “ chine. It must have a very low pour point, and it must minimize the generation | 
i of heat. 


Ease of changing specimens clin observation of the evolution counter are 
ty 


The cooling chamber was designed for use with an R. R. Moore endurance 
testing machine operating at 1750 r.p.m. It is shown in Fig. 1. A wooden box > 
fits over the endurance machine between the driving motor, M, and the revolu- 
tion counter, F, and rests on a board passing under the base of the machine. 
Slots at the motor and counter ends permit the entire box to be removed for 


7 ; 5. Isolation of the driving motor of the testing machine is important. 


1 Battelle Memorial Institute. 

‘,' 2H. W. Russell, “Effect of Low Temperatures on Metals and Alloys” (see Tables IX to XII 

and Figs. 1 to 8), appearing in Symposium on Effect of Temperature on the Properties of Metals, < 
published jointly by the American Society for Testing Materials and the American Society of f 
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Thermocouple § 3 | 
M 
°C 


Fic. 1.—Cooling Chamber for Low-Temperature Endurance Testing. (Numbers 
show location of thermocouples in temperature distributicn test.) 
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pe ‘Fi, 3.—Apparatus for Room and Low-Temperature Endurance Testing. 
> ty i Around the test specimen, S, and carried by the ends of the bearings of the 
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changing specimens. A door, G, at the top provides access to the inside of the 
chamber for inspection and for adding the refrigerant. The inside of the box is 
lined with 2 in. of cork-board sealed with asphalt. This provides an insulation 
not readily affected by moisture. A pad of hair felt, cut and slotted to conform, 
covers the metal parts of the base inside of the box. 

The box is divided into an upper and lower chamber by a movable wooden 
partition. In the upper chamber, a movable wire basket, B, raised by legs 
4 in. in length, provides a receptacle for the solid carbon dioxide which is used 
as a cooling agent. At one end of the partition is a fan in a circular hole. This 
fan is driven by a shaft from the motor, FM, mounted on the top of the box. At 
the other end of the partition is an opening controlled by a movable damper, D. 


endurance testing machine, is a loose spiral of annealed copper wire. Around 
this is wrapped a layer of cotton wool, L, forming an inner chamber, C, of about 
2 in. in diameter. Into this chamber, the thermocouple is placed just above 
the specimen. The wires pass horizontally to the outside of the box, and to a 
vacuum bottle containing ice, fastened to the box. The wires inside of the box 
are wrapped with cotton wool to reduce the effects of thermal conduction. 


Temperature Control Equipment: 


Figure 2 shows the wiring diagram of the temperature controlling mecha- 
nism. The iron-constantan thermc ple in the inner chamber has its “cold” 
or reference junction in melting ice. }*rom binding posts at this junction, copper 
wires lead to a Leeds & Northrup potentiometer recorder-controller, calibrated 
in millivolts and without “cold” junction compensation. This provides a con- 
venient and permanent record of the inner chamber temperature. A potenti- 
ometer indicator provides for occasional checks and more precise readings of 
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RUSSELL AND WELCKER ON ENDURANCE TESTING 125 
the temperature. The thermocouple was calibrated at the mercury melting 
point and the CO, sublimation point. = 
On closing switch S, (Fig. 2) the fan is set into operation, cooling the lower 
chamber. Switch S; starts the motor of the recorder-controller.. When the 4 
temperature of the inner chamber becomes lower than —40°C., the “high” _ 
contact of the controller is opened, extinguishing the lamp, WL, and opening the 
relay. A condenser, C, around the relay is necessary to prevent burning the __ 
controller contacts. The opening of the relay stops the fan, permitting the - 
chamber to warm up. If, for any reason, the chamber becomes much too warm, A 


Fic. 4.—Cooling Bath for Low-Temperature Tension 
aay alent Tests, Showing Specimen in Place. rf 


about —30° C., the low contact is closed, lighting a red lamp, RL, which warns 
the operator. Figure 3 shows the equipment in use. are athtitete’ hl 


As the bearings of the endurance machine are cooled to —40° C., a special 
oil is necessary for their proper lubrication. As no special oil recommended for 
use could be found, it was necessary to select and prepare such an oil. The 
viscosity of various oils and mixtures of oils was measured at —40°C. A 50-50 
mixture of light transformer oil and paraffin-free kerosine was found to have a 
suitable viscosity. This oil has proved satisfactory in the low-temperature 
endurance machine. Later it was found that kerosine alone served better, 
giving less heating in the bearings. ‘The machine should not be run, however, 
with kerosine lubrication until the bearings have cooled sufficiently. The 50-50 


mixture is excellent for room temperature. - 
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With the specimen in position in the endurance machine, the basket was 
filled with solid CO, and the fan started until the temperature of the inner cham- 
ber was that for which the controller was set, that is, a temperature of about 
—38°C. The motor of the endurance machine was then started and the load 
carefully applied. At intervals of from one to two hours, more solid CO: was 
added. The machine was kept in operation continuously, the watchman adding 
solid CO, as needed at night. 

The box was opened from the top daily to inspect the oil level in the bear- 
ings, to lubricate the lower fan bearing, and to remove the frost such as pre- 


Fic. 5.—Equipment for Low-Temperature Impact Testing. 


vented the ready circulation of air. At these times the run was continuous, the 
temperature of the sample increasing to about —30° C. for a short time. 

Temperature Uniformity.—A special temperature study of the temperatures 
at various places within the chamber was made. In addition to the thermo- 
couple on the controller, nine other thermocouples were distributed about the 
specimen, as shown in Fig. 1, indicated by numbers 1 to 9. Thermocouple 
No. 9 was in the inner specimen chamber and could be pulled into contact 
with the specimen. 

The specimen was of 18-per-cent chromium, 8-per-cent nickel alloy which 
shows a large internal heating effect. The bearing containing thermocouple 
No. 1 was not in as good condition as for most of the endurance tests. 

The results of an extensive series of temperature measurements showed the 
controlling thermocouple to vary by about 1°C. on either side of —40° C.; 
but the temperature of the specimen, as measured by stopping the specimen 
and pulling thermocouple No. 9 into contact, was about —35°C. This differ- 
ence in temperature represents about the maximum departure from —40° C. 
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which should be expected during a run, except in the case of highly loaded 
specimens of 18-per-cent chromium and 8-per-cent nickel alloy. The tempera- 
tures of specimens of other materials should be much nearer —40° C. through- 
out the run. 

Bearing No. 2 ran at a temperature slightly below —40° C. Bearing No. 1, 
which was in poor condition, ran at about —28°C. Thermocouples Nos. 3 
and 4 in the air stream showed about —55° C., but varied considerably as the 
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Fic. 6.—Apparatus for Low-Temperature Hardness Testing. 


fan started and stopped. Thermocouple No. 5 outside the specimen chamber 
indicated about —46° C., but varied also. Thermocouple No. 6 on the cham- 
ber wall indicated less than —50° C., showing no great heat loss at this point, but 
thermocouple No. 7 on the metal support indicated about —22° C., and thermo- 
couple No. 8 about —30° C., showing large heat losses through the metal base. 

Considering that these tests were made with a specimen of 18-per-cent 
chromium and 8-per-cent nickel alloy and with one bearing in bad condition, 
they indicate that the probable limits of temperature variations of a low- 
temperature endurance specimen are —35°C., to —42°C. These are outer 
limits, which are only exceeded for a short time when the chamber is opened for 
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 Saedlentiog, at which time the temperature may vary and rise to —30°C. for 


. Endurance testing even at room temperature is saaspubas expensive. A 
we large number of comparatively expensive specimens must be used and the tests 
_ extend over a long period of time. The increased cost of operation at low tem- 
- perature is largely that of the solid carbon dioxide used as a refrigerant. The 
See os - consumption of solid carbon dioxide depends, of course, upon the temperature 
of the room and upon the amount of heat generated by the bearings and the 
_ specimen. Including loss in storage and shipment, 80 to 120 lb. of solid CO, 
is a were used per day. A rough estimate of the cost would be $5 a day for 
‘refrigeration. 


is Tensile Strength, Impact and Hardness Tests: 


x As an aid in the correlation of the results obtained by the endurance test- 
_ ing, low-temperature tests of tensile strength, Charpy impact, and Brinell 
hardness were made. ‘These tests were made by methods closely analogous to 


Saher In the tensile strength tests, the specimen had a longer threaded portion 
eed nae than is customarily used. This permitted better temperature uniformity over 
the tested portion of the specimen, and permitted the fastening of the bath to 
the lower portion of the specimen by nuts (see Fig. 4). 
‘Soap The cooling bath for the Charpy impact tests was a special Dewar vessel, 
=) 6 in. in diameter (see Fig. 5). A large number of specimens could be cooled at . 
one time. They were supported on a wire screen, removed with wooden tongs, 
7 and tested five seconds after removal. Tests showed that no appreciable change - 
_of temperature occurred in this time. 
The Brinell hardness testing was done by supporting the metal bath vessel — 
- from a special anvil. An extension to the ball holder permitted the ball to be a 
_ immersed about 2 in. in the bath during the test (see Fig. 6). 
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INSTITUTE OF TECHNOLOGY 
Vi is F. H. Norton! anp J. B. Romer? 


For ‘nian years the creep resistance of steels has been under investigation 
at the Massachusetts Institute of Technology. This work has been carried out 
with the equipment described in a previous publication. The equipment con- 
sists of three units, each having a single furnace holding six specimens; a total 
of eighteen specimens can thus be simultaneously under test. 

In order to expand this investigation, there has recently been installed, at 
the Massachusetts Institute of Technology, fifteen new units for the measure- 
ment of the long-time creep of steel. As these units were designed with the 
knowledge gained by several years of experience in long-time creep tests, it was 
thought that a description of them would be of interest. 

Figure 1 gives a general view of the apparatus as set up in the laboratory, 
together with the original testing equipment. The new equipment differs from 
the old in having a heavier construction, which makes it possible to use standard 
0.505-in. diameter test specimens, even at the lowest temperatures. It was 
also thought desirable to use a separate heating furnace for each specimen in 
order to make it possible to replace one specimen without disturbing the others 
in that set. 

The lever system is of very simple construction, and uses a 20 to 1 ratio 
with 25-lb. weights on the scale pan. Fractions of 25 lb. are obtained by plac- 
ing the weight at the proper position on the beam. 

The frames of the apparatus are of heavy welded steel to give a rigid con- 
struction. The heavy base plate is set directly on the concrete floor. 

The test specimens are the standard 0.505-in. diameter specimens with 
2-in. gage lengths and are screwed into austenitic steel holders, as clearly shown 
in Fig. 2. The temperature of the specimen is measured by a thermocouple 
passing through the center of the upper holder, and riveted into a hole in the 
end of the test specimen at the level of the upper fillet. Each test specimen has 
four platinum beads welded on to the fillets, which are marked with a fine dia- 
mond point to serve as references in measuring the elongation. 

The furnaces are wound on austenitic steel tubes with nichrome wire over 
mica insulation. The winding is so adjusted as to give, as nearly as possible, a 
uniform temperature over the length of the specimen. It is possible to adjust 
the winding to give a practically uniform temperature for one temperature of 
the specimen. However, this temperature distribution will not be the same 
with different specimen temperatures, so the best possible compromise was 
made. The resulting temperatures over the specimen do not vary from the 
nean by more than + 10° F. 


1 Babcock & Wilcox Research Fellow, Massachusetts Institute of Technology, Cambridge, Mass. 

2 Chief Chemist and Metallurgist, Babcock & Wilcox Co., Bayonne, N. J. 

3F. H. Norton, “Creep of Steel at High Temperature,’”” McGraw-Hill Book Co. Inc., New 
York City. 
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The elongation of the specimen itself is measured by the two telescopes 
mounted in an invar block set on a post, as shown in Fig. 3. The same pair of 
telescopes is used for all the furnaces. The specimen is so adjusted that the ref- 
erence lines on the platinum beads-are in silhouette, as viewed through the 
_ sight holes in the walls of the furnace. The background is evenly illuminated by 
a special lamp. Measurements are taken on both the left and right sides of the 
specimens to eliminate any error due to uneven extensions. The magnification 
of the telescopes is X40, but considerably higher powers could be used, except 
for the fact that vibrations make the present magnification as high as convenient. 
In future work of this kind, it would be desirable to have the apparatus set on a 
vibration-free foundation. 

The temperatures of the furnaces are controlled by rheostats mounted be- 
hind each furnace and each bank of five furnaces is controlled by a potentiometer 


Fic. 1.—General View of Creep Test Apparatus. 


controller and a relay which cuts in and out a small series resistance. Only a 
part of the current is switched off or on; by this means a more constant tem- 
perature is obtained. Recording potentiometers give a record of the tempera- 
ture of each specimen under test, as shown in Fig. 1. The cold junctions of the 
thermocouples are kept in an ice bottle at all times. 

The precision of temperature regulation is usually within + 5°F., or as 
close as the commercial temperature measuring equipment can be relied upon. 
The measurement of extensions can be read to + 0.0001 in. and still greater pre- 
cision could be obtained if the foundations were more free from vibration. 

It will be noted that this new testing apparatus differs from the old, in that, 
measurements are made directly on the specimen itself, and therefore, no errors 
are introduced by variation in room temperature, or variation in length of the 
holders. 
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Fic. 2.—View Showing Test Specimen with Furnace Removed. 
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. Figure 4 shows the general arrangement of the apparatus. The frame con- | 
sists of channels A to Gand plates H to K. As previously stated, these are joined 
together by welding. The test specimen within the furnace is supported by the _ 
special holders AL and AM through stud Pand nuts NandQ. The load, AG, 
is applied through the lever AB to the eyebolt AK and thence to the special 
holder AD which connects with the lower end of ieaacea test specimen. 
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Fic. 5 Vertical | Section Through Furnace Showing Telescope and Illuminating 


The measuring telescopes are held in the Invar block AJ which is idittieaal 
by the special nut R on the supporting rod S. The latter is further adjustable 
through the clamp W, which is attached to the extension rod X, held rigidly to 
the frame by nuts Y and Z. This arrangement permits adjusting the telescope 
in any direction and in any plane, hence assuring perfect alignment. 

The furnace M is held in place by the small stud L. Whenever operating 
at low temperatures, illumination is secured by means of the small special lamp, 
AN, shown at the back of the furnace. 
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Figure 5 is a vertical section through the furnace with the measuring tele- 
scope and illuminating device in place. This also shows the method of install- 
ing thermocouples and the wiring diagram. 

Figure 6 shows the general plan of winding the furnace tube, the latter is 
made of seamless austenitic steel tubing. 

This apparatus has not been in use for a sufficient length of time for the 
accumulation of any appreciable amount of data. However, sufficient work 
has been completed to indicate that the apparatus is fulfilling all expectations, 
permitting change of one specimen without shutting down the other furnaces, 
and in general, giving excellent service. 

Five additional units have been installed at the Bayonne Laboratcry in 
order to facilitate a study of certain phases of creep that have to do with the 
application of the data obtained and also to study certain aspects of the metal- 
lurgy of creep. 
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REPORT OF RESEARCH COMMITTEE ON YIELD POINT 
OF STRUCTURAL STEEL 


a 

In addition to the data of test series Nos. 261, 271 and 282, 
on the effect of speed on tension tests,’ the committee during 1930 
made a study of the relationship between the rate of strain in wedge- 
gripped specimens and the speed of movable head of the testing 
machine in 120 tests of series No. 291. The information from these 


tests forms the basis of th t 
s the basis of the present repo bod of 


. The mill test data for the steel used in these tests, series No. 291, 


is as follows: 
4 DaTA FROM Mitt Tests, SERIEs No. 291 


sy 1- % sy 24- 1 sy 1- 
Rounp Bar IN. IN. IN. 
CHEMICAL ANALYSIS: 
wx 0.39 0.31 0.47 0.35 
0.010 0.011 0.010 0.010 
0.034 0.045 0.032 0.029 
4 TENSION TEsTs: 
Heat number...............5. 36 082 40 124 57 163 32 166 
Tensile strength, Ib. per sq. in. 57 990 55 130 58 515 58 175 
Yield Point, lb. per sq. in...... 37 865 38 210 38 025 36 650 
Elongation in 8 in., percent... 27.75 30.50 33.25 28.62 


Two 24-ft. lengths of each of the sizes of bar shown in the above 
table were cut into 18-in. lengths. Each of five cooperating labora- 
tories was supplied with three specimens from each of these bars. 
Material for this series of tests was donated by the Illinois Steel Co. 
and the specimens were prepared under the direction of Mr. F. S. 

. Crane of that company. 
METHOD OF TESTING 


The machine and cooperating laboratories are » listed in Table I. 
: The actual speeds of the movable head were determined within 
- + 3 percent. Specimens were securely gripped so that a free length 
‘ of 10 in. obtained between grips. In tests on the smaller specimens 
a load of 4000 lb. was quickly applied, then the speed was reduced 
to the scheduled amount, the poise set at 5000 lb., and a stop watch 
was started when the scale beam raised. The poise was then run 


: 1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Pait I, p. 105 (1928); Vol. 29, Part I, p. 101 (1929); 
30, Part I, p.133 (1930). 
(136) 
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Yretp Pornt oF STRUCTURAL STEEL 


anead to 10,000 lb. and the watch stopped when the beam again 
raised. For the larger specimens the load interval timed was 12,000 
to 24,000 lb. Assuming the modulus of elasticity of the steel to be 
30,000,000 lb. per sq. in. and the length of specimen undergoing — 
stretch to be 10 in., it follows that: 


Increment in load 
50,000 X area X elapsed time in seconds 


Rate of strain in inches per minute = 


=, 


1.25 


© University of V. ‘sconsin 
x Steel Co., Gary Works 
Steel Co., South Works 
4 Bethlehem Steel Co. 
4 Rensselaer Polytechnic Inst. 
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Thickness of Specimen, in. 


0.040 0.045 0.050 0.055 0.060 


0.025 0.030 0.035 


Rati Rate of Strain 
of Head 


Head. 


RESULTS OF TESTS 

The speeds used and the average results obtained from each 
group of three specimens tested are shown in Table I. 

It will be noted that in these tests the ratio rate of strain to. 
speed of head ranges from 0.019 to 0.057. 

For the different bars the mean ratio was greatest for the 1 by 
3-in. bars (0.045) and least for the 1 by 1-in. bars (0.030). The 
mean ratio of rate of strain to speed of head for the different machines 
varied from 0.030 to 0.049. It was least for the 200,000-lb. and the 
100,000-lb. machines of the Illinois Steel Co. and greatest for the 
60,000-lb. machine at Rensselaer Polytechnic Institute. 

In Fig. 1 the horizontal dispersion of the points representing 7 
given size of bar shows that the conditions of the grips and jaws of © 
the individual machines affected markedly the ratio rate of strain 
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TABLE I—REsuLTs OF TESTS TO DETERMINE THE RELATION BETWEEN SPEED OF 
MovaB_eE HEAD AND RaTE OF STRAIN OF TEsT PrecE—SeriEs No. 291. 


Each Value Represents the Average of 3 Specimens. 7) 
Speed | Average | Load at Rate 
of ea of | Begin- | Load at | Plapsed| Ratio, 
Laboratory Machine Head, ross- | ning of End of a Strain, | Rate of Strain 
in. per | Section, | Timing, *| second | Im. per |Gpeed of Head 
minute | sq. in. lb. Ib. minute Speed of 
1 2 8 4 6 6 7 8 9 
1 py 3-1n. Specimen 
a 
University of Wiscon- { 0.184 0.385 | 5000 | 10000 | 31.6 | 0.0082 0.045 
y b... 0.64 0.385 | 5000} 10000 9.1 | 0.029 0.045 
Illinois Steel Co., Gary \ 100,000-Ib {| 0.17 0.387 | 5000} 10000} 40.1 | 0.0064 0.038 
0.385 5000 | 10000 5.3 | 0.049 0.041 
Illinois Steel Co., South } 400,000-Ib..... 0.125 0.385 5000 | 10000 | 56.3 | 0.0046 0.037 
, Re ea 200,000-Ib..... 0.44 0.385 5000 | 10000 18.1 | 0.014 0.033 
Bethlehem Steel Co.,| } 100,000-Ib { 0.12 0.384 5000 | 10000 | 43.8 | 0.0060 0.050 
Coatesville Plant....| 0.50 0.384 5000 | 10000 | 10.4 | 0.025 0.050 
Rensselaer Polytechnic \ 60,000-Ib 0.05 0.384 | 5000} 10000 9.41] 0.0027 0.055 
0.471 0.386 5000 | 10000 10.10} 0.0026 0.056 
{Minimum 27 
Percentages of variation of average ratios from mean ratiO..........0.sssececeecceceecceceeccens | yoy 
verage 4 
2.1m. Rounp Rops 
University of Wiscon- an 3-screw, {| 0.184 0.449 | 5000} 10000 | 33.5 | 0.0066 0.036 
,000-Ib... | 0.64 0.448 | 5000] 10000} 9.5 | 0.023 0.036 
Illinois Steel Co., Gary } 100,000-lb { 0.17 0.451 5000 | 10000 | 41.9 | 0.0053 0.031 
1.20 0.450 5000 | 10000 4.8 | 0.0437 0.038 
Illinois Steel Co., South } 400,000-Ib..... 0.125 0.451 5000 | 10000 | 60.5 | 0.0037 0.029 
indsreacwenes 200,000-Ib..... 0.44 0.453 5000 | 10000 13.6 | 0.016 0.037 
Bethlehem Steel Co., } 100,000-Ib { 0.12 0.446 5000 | 10000 | 56.5 | 0.0040 0.033 
Coatesville Plant.... = 0.50 0.446 5000 | 10000 15.4 | 0.014 0.029 
Rensselaer Polytechnic} 60,000-Ib { 0.0469 | 0.448 | 5000} 10000} 99.9 | 0.0022 0.048 
0.459 0.453, | 5000} 10000] 10.7 | 0.021 0.045 
Minimum 19 
Percentages of variation of average ratios from mean ratio............0seeccecccecccccccuceceece a 33 
verage 13 
1 BY 1-1n. Specimen 
University of Wiscon- oy 3-screw, { 0.184 1.014 | 12000 | 24000 | 36.3 | 0.0066 0.036 
sects 200,000-Ib... 0.64 1.013 | 12000 | 24000 10.4 | 0.023 0.036 
Illinois Steel Co., Gary } 100,000-Ib 0.17 1.011 | 12000 | 24000 | 56.0 | 0.0042 0.025 
1.20 1.012 | 12000 | 24000] 10.7 | 0.022 0.019 
Illinois Steel Co., South } 400,000-Ib..... 0.125 1.013 | 12000 | 24000} 56.1 | 0.0042 0.034 
200,000-Ib..... 0.44 1.012 | 12000 | 24000} 19.9 | 0.012 0.027 
Bethlehem Steel Co., } 100,000-Ib { 0.12 1.012 | 12000 | 24000 | 75.2 | 0.0031 0.026 
Coatesville Plant.... 0.50 1.012 | 12000 | 24000 | 20.5 | 0.0115 0.023 
Rensselaer Polytechnic} \ 60,000-Ib 0.0477 | 1.015 | 12000 | 24000 | 125.8 | 0.0019 0.039 
j 0.4361 1.018 | 12000 | 24000 | 14.4 | 0.016 0.037 
Minimum 37 
Percentages of variation of average ratios from mean { 
verage 1 
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TABLE I—(Continued). 


Average | Load at 
Area of Begin, Ra Rate, 

i ross- | ning i te of Strain 
Laboratory Machine i Section, | Timing, | in, Speed of Head 
sq. in. 


5 6 


23 sy 3-1n. Specimen 


0.040 
0.042 


0.036 
0.037 


0.039 
0.028 


0.050 
0.046 


0.057 
0.057 


0.043 
Minimum 35 


Maximum 33 
Average 17 


University of Wiscon- ED 3-screw, {| 0.184 0.922 | 12000 
i 200,000-Ib... | | 0.64 0.922 | 12000 


} 0.17 0.920 | 12000 
1.20 0.925 | 12000 


0.125 0.924 | 12000 
0.44 0.927 | 12000 
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Bethlehem Steel ss 
Coatesville Plant... 
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Rensselaer Polytechnic 
Inst 


to speed of head. Nevertheless, there is evidence in Fig. 1 that > 
this ratio for a given machine is greater for thin than for thick > 
specimens. 

The data plainly show that the ratio rate of strain to speed of 
head is independent of the speed of the movable head. In other 
words, for a given machine, grips, and size of specimen, it is constant. _ 
Undoubtedly, this ratio is affected by deterioration of the grips or. 
the jaws of the machine. 

To ascertain the effect of rate of strain of specimen on yield 
point, the data from the tests on #-in. round rods of series No. 261 
have been replotted in Fig. 2 using the ratios of series No. 291 to 
obtain the rates of strain from the recorded speeds of movable head. 
Since the ratio of rate of strain to speed of head is independent of 
the speed of head, the curves of Fig. 2 of this report are quite similar 
to the curves for Fig. 2 of the report made in 19281 in which figure 
the abscissas were speeds of head. 


CONCLUSIONS 


1. Since the rate of strain bears an important relationship to 
value of the yield point obtained in tests of structural steel, the 
speeds of movable head used in testing should be based upon the rate 
of strain which it is desired to impose on the specimen. 

2. A simple and easily applied method for calibrating the speed- 
rate-of-strain relationship is that employed in these tests. 
1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 109 (1928). 
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3. For a given machine, condition of grips and size of specimen, 

the tests indicate that the ratio of rate of strain to speed of head is 

practically constant for the range of speeds of head between 0.05 

_ and 1.2 in. per minute. 
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Fic. 2.—Effect of Rate of Strain on Yield Point of Carbon, Silicon and Nickel Steels 
of Series No. 261. 


4. For a given machine and grips the ratio of rate of strain to 
speed of head appears to vary more or less indirectly with the thick- 
ness of the specimen. 

This report has been submitted to letter ballot of the committee 
which consists of 8 members, all of whom have voted affirmatively. 


. p. Respectfully submitted on behalf of the committee, 


M. O. WITHEY, | 
Chairman, 
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ON Bae 
WROUGHT IRON me 


Committee A-2 on Wrought Iron has held one meeting this year 
at Pittsburgh, Pa., on March 17, 1931. A second meeting will be 7 
held prior to the presentation of this report to the Society at which _ 
time the report will be reviewed and other matters considered. 

Two specifications under the jurisdiction of Committee A-2 have 
been approved during the year by the American Standards Associa- 
tion as American Tentative Standards. These specifications are as 
follows: 

Standard Specifications for Refined Wrought-Iron Bars (A 41 - 
30) (A.S.A. No.: G 12-1931); and 

Standard Specifications for Wrought-Iron Plates (A 42-30) 
(A.S.A. No.: G 13 - 1931). 

The following specifications are being submitted to the American 
Standards Association under the Proprietary Standards Method of 
A.S.A. procedure for approval as American Standards: 

Standard Specifications for: 

Welded Wrought-Iron Pipe (A 72 - 30); 
ia ss Wrought-Iron Rolled or Forged Blooms and Forgings for 

Locomotives and Cars (A 73 — 30); 

_Lap-Welded and Seamless Steel and Lap-Welded Iron Boiler 
Tubes (A 83-30); and 
Hollow Rolled Staybolt Iron (A 86 — 30). . 

The resignation of Mr. F. E. Richardson of the Pittsburgh Forge 

and Iron Co. is announced with regret. 


we 


RECOMMENDATIONS AFFECTING STANDARDS 


Standard Specifications for Welded Wrought-Iron Pipe (A 72-30). 
—The committee is recommending for immediate adoption the fol- 
lowing revision in these standard specifications and accordingly asks i 
for the necessary nine-tenths vote: 

Section 13 (a).—Change to read as follows by the addition of the _ 
italicized words: 

13. (a) Weight.—The weight of the pipe shall not vary more than 5 per _ 
cent for standard weight and extra strong pipe nor more than 10 per cent for double 
extra strong pipe from that specified in Table II. 


11930 Book of A.S.T.M. Standards, Part I, p. 430. - 
(141) 
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Standard Specifications for Staybolt, Engine-Bolt and Extra-Refined 
Wrought-Iron Bars (A 84-380).1—The committee is recommending 
for publication as tentative the sollowing 's revisions in these standard 
specifications: 


Title—Change to read as follows by the addition of the italicized 
words and the omission of those in brackets: 

Standard Specifications for Staybolt, Engine-Bolt and [Extra-Refined] 
Other High-Grade Wrought-Iron Bars. 

Section 1.—Change to read as follows by the addition of the 
italicised words and the omission of those in brackets: 


oi 1. These specifications cover three grades of bar iron: but b 


ah Grade A.—Staybolt iron, rownd bars only. 
Grade B.—Engine-bolt iron, round and hexagon bars 
Grade [C] B,.—{Extra-refined wrought-iron], al/ rectangular bars. 


Section 2.—In the second paragraph change the words “Grades 
B and C” to read “Grades B and B;.” 

Section 6 (a).—Change the physical properties of the third grade 
of iron in the table following Paragraph (a) to read as follows by the 
addition of the italicized letter and figures and the omission of those 
in brackets: 


Grape [C] B, 
Tensile 
strength, | 1} sq. in. or under in sectional area.... 48 000 —[54 000] 53 000 
Ib. per { Over 1} sq. in. in sectional area....... [48 000 — 54 000] 47 000 — 53 000 
sq. in. 
Yield bi ant 
: 1} sq. in. or under in sectional area.. 0.6 tens. str, : 
Over 1} sq. in. to 4 sq. in., incl., in 
min., 
sq. in, | Over 4 in. in sectional area....... 0.50 tens. str. 
. 
Elongation in 8 in., min., per cent............. 25 a Val bet, 
‘Reduction of area, min., per cent.............. [37] 35 os af 


a, Section 7.—Omit Paragraph (c) which reads as follows: nthe 


(c) Grade A.—For flats of all sizes, the minimum reduction of area shall 
be 40 per cent. 


Reletter Paragraph (d) as Paragraph (c) and change “Grade C” 
to read Grade 


Section 8 (a).—In the second paragraph change “Grade B” to 
read ‘‘Grades B and B,” and omit the third paragraph which reads 
as follows: 
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Grade C.—Cold-bend tests will be made only on bars having a nominal 
section area of 4 sq. in. or under, in which case the test specimen shall stand 
being bent cold through 180 deg. without fracture on the outside of the bent 
portion, around a pin the diameter of which is equal to the thickness of the 
specimen. 

Section 8 (b).—Change ‘‘Grades B and C” to read “Grades B 
and B,.” 


Section 9.—In the third paragraph of this section change “Grades _ 
B and C” to read ‘Grades B and B.” 


Section 10 (a).—Change from its present form: namely, 
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10. (a) Tension and bend test specimens shall be of the full section 1 of 
material as rolled, if possible. Otherwise, the specimens shall be machined — 
from the material as rolled; the axis of the specimen shall be located at any 
point midway between the center and surface of round bars, or midway between 
the center and edge of flat bars, and shall be parallel to the axis of the bar. — 


10. (a) Tension test specimens for all grades and bend test specimens for 
Grades A and B shall be of the full section of the material as rolled, if possible; 
otherwise the specimen shall be machined from the material as rolled. Bend 
test specimens for Grade B, may be reduced by machining to an approximate 
square, the side of which is equal to the thickness of the original bar. The axes 
of all specimens shall be parallel to the axis of the bar and shall be located at © 
any point midway between the center and surface of round bars, or midway 
between the center and edge of flat bars. 


to read as follows: 


Section 12.—In the third paragraph change “Grade C” to read 
“Grade B,.” 


Section 16 (c).—In the second paragraph change “Grades B and 
C” to read “‘Grades B and B,.” 


Standard Definitions of Terms Relating to Wrought-Iron Specifi-— 
cations (A 81 -30)'.—The committee also recommends the following 
revision of the definition for double-refined iron for publication as — 
tentative: 


Double-Refined Iron.—Change from its present form: namely, 
Double-Refined Iron.—Iron rolled from a slab pile or box pile of refined 
iron bars, all bars running the full length of the pile. 
to read as follows: 


Double-Refined Iron.—Iron to be classed as double refined, shall be all new a 
wrought iron,* which shall be first rolled into muck bars. These bars shall 
then be twice piled and rerolled. All iron shall be free from steel and from 
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foreign scrap. The manufacturer may use his own mill products of at least 
equal quality, but only in the first piling. In the final piling all bars shall be 
of the full length of the pile. 


* Wrought Iron is defined as follows in the Standard Definitions of Terms Relating to Wrought- 
Iron Specifications (A.S.T.M. Designation: A 81) of the American Society for Testing Materials: 

Wrought Iron.—A ferrous material, aggregated from a solidifying mass of pasty particles of highly 
refined metallic iron with which, without subsequent fusion, is incorporated a minutely and uniformly 
distributed quantity of slag. 


The above recommendations have been submitted to letter ballot 
of the committee with the following results: 


Affirm- | Neg- Not 


Items ative ative | Voting 
Proposep Revisions iN STANDARDS 
Standard Specifications for Welded Wrought-Iron Pipe (A 72 - 30), immediate adoption 37 0 : ie 
for Staybolt, Engine-Bolt and Extra- Refined Wrought-Iron Bars 
Sanden’ Definitions of Terms Relating to Wrought-Iron Spec:fications (A 81 - 30): 
Proposed Definition of Double Refined Iron...............2.cceeececececceeees> 38 2 4 


ACTIVITIES OF SUBCOMMITTEES 


In the following, the committee discusses the foregoing recom- 
mendations in detail where necessary, as well as other features of its 
work, in the order of the respective subcommittees responsible for 
them. 

Subcommittee I on Tubes and Pipe (G. H. Woodroffe, chairman).— 
This subcommittee is recommending an increase in the permissible 
variation in weight of double-extra-strong pipe in the Standard Speci- 
fications for Welded Wrought-Iron Pipe (A 72 — 30), from the present 
5 per cent allowance to 10 per cent. In the present state of the art 
it is not possible to manufacture furnace-welded pipe of double-extra- 
strong thickness within a weight variation of 5 per cent. The pro- 
posed revision brings the weight tolerance into agreement with the 
Standard Specifications for Welded and Seamless Steel Pipe (A 53 — 30) 
and other commercial specifications. 

Subcommittee III on Staybolt and Engine-Bolt Iron (E. J. Edwards, 
chairman).—This subcommittee is recommending numerous revisions 
in the Standard Specifications for Staybolt, Engine-Bolt and Extra- 
Refined Wrought-Iron Bars (A 84-30). The title of the specifica- 
tions and the designation of one of the classes of iron covered by the 
specifications have been changed. Revisions have been made in the 
physical properties of the third classification which covers only bars 
of rectangular section. 

The subcommittee has also prepared a revision for publication 
as tentative of the term for double-refined iron appearing in the 
Standard Definitions of Terms Relating to Wrought-Iron. Specifica- 
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tions (A 81-30) in accordance with the instructions of Committee 
A-2 at the June 1930, meeting. 

Subcommittee IV on Plates and Shapes.—This subcommittee has 
been inactive for a number of years and without a chairman since the 
resignation of Mv. C. B. Shoemaker, Jr., several years ago. As a 
result of the present renewed interest in the manufacture and use of 
wrought-iron plates and small shapes, it seemed desirable for the 
subcommittee to become active. Accordingly, Mr. James Aston has 
accepted an appointment as temporary chairman and will reorganize 
this subcommittee during the current year. 

Subcommiltee V on Chain Iron and Iron Chain (F. M. Waring, 
chairman).—This subcommittee has given consideration to a request 
by the Clinton E. Hobbs Co. to prepare specifications for a strictly 
hand-forged dredge chain. The unanimous opinion of the subcom- 
mittee was that all chain in this country is manufactured by a com- 
bination of hand and machine processes and that a specification for a 
strictly hand-forged chain does not appear to be warranted. 

Subcommittee X on Research (J. H. Higgins, chairman).—This sub- 
committee is at work on a symposium on what consititutes ‘‘quality”’ 
in wrought iron which is expected to form a part of the report of _—- 
Committee A-2 for 1932. There is little, if any, published informa- —_ 
tion on this subject, and it is believed that the result of the subcom- > 
mittees effort will be of interest and value to the industry in general. a 

This report has been submitted to letter ballot of the committee, 
which consists of 54 members; 44 members returned their ballots = 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, hones ee 
H. W. Favs, 


The proposed immediate revision of the Standard Specifications for Welded 
Wrought-Iron Pipe was approved at the annual meeting by a unanimous vote 
and was subsequently adopted by letter ballot of the Society on September 1, 
1931. The standard in its revised form appears in the 1931 Supplement to 
Book of A.S.T.M. Standards, page 14. 

The proposed revisions of the Standard Specifications for Staybolt, Engine- 
Bolt and Extra-Refined Wrought-Iron Bars and of the definition for double- 
refined iron in the Standard Definitions of Terms Relating to Wrought-Iron a 
Specifications were accepted for } pen as tentative and appear on pages ats 
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REPORT OF SECTIONAL COMMITTEE ON STANDARD- 
IZATION OF DIMENSIONS AND MATERIAL OF 
WROUGHT-IRON AND WROUGHT-STEEL PIPE a 
continuance of the program reported upon last year,’ the Sec- 
a hes tional Committee on Standardization of Wrought-Iron and Wrought- 


Steel Pipe and Tubing, functioning under the procedure of the Amer- 
ican Standards Association, has adopted a basic formula for use in 
setting up appropriate schedules for pipe wall thicknesses for various 
pressure-stress relationships. ‘The formula is based on the Barlow 
formula with modifications to provide for mill tolerance, metal re- 
moved in threading, mechanical strength and corrosion. To provide 
for mill tolerance, the minimum thickness on inspection may be 123 
per cent less than the nominal thickness computed by the formula. 
This formula is as follows: 


Ly For pipe of nominal diameter 1 in. and over................ P= eS (t — 0.1) 
4 4 
ee ste where P = the internal pressure in Ib. per sq. in., gage; , 
& ae D = the outside diameter of pipe in inches; ae 
ane _ § = the fiber stress in the wall in lb. per sq. in.; — 
t = the nominal pipe wall thickness in inches. 
cm ‘null The above formula has been shown to offer the following advan- 
| ie’ tages in the computation of pipe wall thickness schedules: . 
re 1. Eliminates the use of two formulas; i 


Is itself relatively simple; 
ss 3, Permits the selection of one value of P/S for each schedule 
of pipe wall thickness; 

ss 4, Involves a minimum of change in existing pipe standards. 


A 


During the meeting of the sectional committee held at Detroit 
in connection with the 1930 spring meeting of the American Society 
of Mechanical Engineers, the basic formula was adopted unanimously 
by the members present. On July 28, 1930, this matter was referred 
to letter ballot of the committee which consists of 40 members. The 
vote on this ballot resulted in 25 affirmative and 3 negative votes 
while 12 members failed to return their ballots. 

As a result of this ballot, the active formulation of pipe wall- 
thickness schedules was referred to Subcommittee 2 on Pipe and 
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1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 185 (1930). 
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Tubing for Low-Temperature Service and Subcommittee 3 on Pipe | 
and Tubing for High-Temperature Service for further consideration. — 
The number of schedules and their corresponding pressure-stress . a 
relationships will be selected to suit the needs of the industry. 
Tentative pipe wall-thickness schedules for one thousand P/S ratios — 
of 25, 40, 50, 70, 105, and 155 have been set up to indicate the appli- 
cation of the formula. 
Consideration is being given to the values of stresses allowable 
in piping for temperatures above 750° F. for use in connection with 
the basic formula and the cooperation of Subcommittee XXII on 
Valves, Fittings, Piping and Flanges for High Temperature Service, _ 
of Committee A-1 on Steel of the American Society for Testing Mate- 
rials, has been invited. Subcommittee XXII has referred this request 
to a subgroup with instructions to report at the June meeting. 
Elimination of the 3}-in. nominal pipe size from all A. S. A. flange 
standards has been under consideration by the Sectional Committee _ 
on Pipe Flanges and Fittings. It was recognized by that committee, — 
however, that the cooperation of the pipe trade must be secured 
before such an elimination could become effective. ‘The members of | 
this sectional committee were invited, therefore, to decide their posi- 
tion in the matter by a letter ballot, the outcome of which indicated 
that this size should be retained in the thickness schedules corre- 
sponding to standard weight and extra strong pipe, but that it 
should be eliminated from schedules calling for greater thicknesses. 
In connection with the work of this sectional committee, Sub- _ 
committee IX on Steel Tubing and Pipe, of Committee A-1 on Steel 
of the American Society for Testing Materials, has prepared tentative - 
specifications for riveted, lock-bar, forge-welded, electric-resistance- ie 
welded, and electric-fusion-welded pipe.! 
A meeting of this sectional committee and its subcommittees will | 
be held in Chicago in June in connection with the annual meeting 
of the American Society for Testing Materials. It is expected that 
sufficient progress will have been made at that time by Subcommittees 
2 and 3 so that definite schedules of P/S values can be referred to the 
sectional committee for consideration. 


Respectfully submitted on behalf of the sectional committee, 


H. H. Morean, 


di Bus Chairman. 


SABIN CROCKER, 
Secretary. 


1 See pp. 673 to 693.—Ep, 
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bs REPORT OF COMMITTEE A-3 


Since the 1930 annual meeting of the Society, Committee A-3 on 
Cast Iron held one meeting, at Pittsburgh, Pa., on March 17, 1931. 
_ A second meeting will be held prior to the presentation of this report 
to the Society, at which time the report will be reviewed and other 
matters considered. 

Committee A-3 wishes to record its appreciation of the generous 
help and valued counsel so unselfishly given by Mr. Richard Moldenke 
during his years of service on this committee. For many years he 
served as its chairman. In his passing the members of the committee 
have lost a true friend. Mr. Moldenke’s wealth of general knowledge 
of foundry technology was rivaled by none. This knowledge was at 
all times freely shared with those with whom he worked. In his many 
writings he has left us a rich heritage of facts, painstakingly garnered, 
and couched in language of extraordinary beauty and clarity. His 
memory and his writings will long remain an inspiration to those who 
carry on in the field in which he was so long a leader. 

The present membership of the committee is 95, of which 36 are 
classed as producers, 39 as consumers, and 20 as general interest. __ 

{ 


RECOMMENDATIONS AFFECTING STANDARDS 


Standard Specifications for High-Test Gray-Iron Castings (A 88- 
29).'—At the 1930 annual meeting the committee recommended a ten- 
tative revision® in these standard specifications which increased the 
requirements on physical properties of high-test gray-iron castings. 
The committee now recommends that this tentative revision be 
advanced to standard and incorporated in the standard specifications. 


ACTIVITIES OF SUBCOMMITTEES 
Committee A-3 at the March meeting voted to discharge Sub- 
committee VI on General Castings (Robert Job, chairman) and Sub- 
committee XIII on High-Test Cast Iron (J. W. Bolton, chairman). 
It was recognized that there is a need for logical classification and 


11930 Book of A.S.T.M. Standards, Part I, p. 497. 
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development of specifications for cast iron. It was considered that 
this could best be done by forming a new subcommittee on classifica- 
tion and specification. 

Subcommittee VIII on Cast-Iron Soil Pipe and Fittings (E. F. 
Kelley, chairman).—This subcommittee has been reorganized ood: 
renamed during the past year. It is now known as Sabcouiitas. ¥ 
VIII on Cast-Iron Culvert Pipe, with E. F. Kelley as chairman: A 
number of the former members were dropped and the subcommittee 
has been strengthened by the addition of a large number of members 
who are interested in the proposed new scope. ‘The subcommittee 
is working on specifications for cast-iron culvert pipe. 

Subcommittee XIV on Correlation of Test Bar and Casting (R. S. 
MacPherran, chairman).—This subcommittee has been active during 
the past year and considerable work has been done by the members 
of the subcommittee. Some work has been done en the problem of 4 
correlation of test bars and selection of the proper type of test bar in 
gray-iron foundry work. Members of the subcommittee have carried 
on tests with various sizes of test bars and two reports are included 
with the subcommittee report, appended hereto, namely, one by 
Hyman Bornstein on “A Comparison of Various Sizes of Test Bars — 
Representing Cast Irons From Five Foundries” and the other by © 
J. T. MacKenzie entitled ‘Tests on Cast-Iron Specimens of Various © 
Diameters.” 

Subcommittee X V on Impact Testing (J. T. MacKenzie, chairman). 
—This subcommittee has been engaged during the past year in plan- 
ning and carrying out an extensive investigation on impact testing of 
cast iron. The subcommittee reports that 23 special sets of test bars P 
were poured at various foundries representing a large number of | 
commercial cast irons. Tension test specimens have been machined — 
from all of these sets and tension tests, including elongation determina- 
tions, have been made. The fatigue tests are well under way, while | 
approximately one-half of the transverse tests have been made. 
Considerable work has been done on the chemical analyses of these 
irons and these will be completed in a short time. 

Various impact tests will be made on the series of test bars with 
the object of determining a satisfactory impact test for cast iron. The 
subcommittee wishes to acknowledge the generous cooperation of the ; 
U. S. Bureau of Standards in furnishing a man to measure the tempera- 


tures of the irons at the various foundries; also, that of the Lynch- 7 


burg Foundry Co., which company made a very definite contribution 
in the machining of the test specimens. 


| 
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The investigation will be completed in time for the 1932 annual 
meeting of the Society at which time a complete report will be made. 

Subcommitte XVI on Heat Treatment of Cast Iron (F. B. Coyle, 
chairman).—This subcommittee has prepared an extensive digest of 
the literature on the heat treatment of cast iron. This digest will be 
studied by the members of the committee with a view to making this 
information available for publication. 

Subcommittee XVIII on Automotive Castings (A. L. Boegehold, 
chairman).—Subcommittee XVIII has recently been organized and 
all items in reference to automotive castings, including specifications, 
will be referred to this subcommittee. 

The recommendation appearing in this report has been submitted 
to letter ballot of the committee with the following results: 


Items Affirm- 
ative 


1. ADVANCEMENT TO STANDARD oF TenTATIVE Revision or STANDARD 
Standard Specifications for High-Test Gray-Iron Castings (A 88 - 29) 46 


This report has been submitted to letter ballot of the committee, 
which consists of 95 members; 50 members returned their ballots, of 
whom 46 have voted affirmatively, and none negatively.. AM cS! 


Respectfully submitted on behalf of the committee, en 
H 


The tentative revision of the Standard Specifications for High-Test Gray- 
Iron Castings was approved at the annual meeting and subsequently adopted 
as standard by letter ballot of the Society on September 1, 1931. The standard 
in its revised form appears in the 1931 Supplement to Book of A.S.T.M. Stand- 
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REPORT OF SUBCOMMITTEE XIV ON CORRELATION OF TEST BAR 


AND CASTING 


In reporting upon the work of Subcommittee XIV on Correlation 
of Test Bar and Casting during the past year, it is regretted that more 
results of the committee members have not been received on the ques- 
tion of test bars of various diameters. Some excellent work on this 
subject has been done by Mr. Hyman Bornstein and is reported in a 
paper entitled ““A Comparison of Various Sizes of Test Bars Repre- 
senting Cast Irons From Five Foundries,” which appears as Appendix 
I to this report. This paper is accompanied by curves showing the 
effect of section on Brinell hardness and tensile strength, as well as 
photomicrographs of the various sections. 

A report has also been received from Mr. J. T. MacKenzie, entitled 
“Tests on Cast-Iron Specimens of Various Diameters,” showing results 
of chemical, tension, and Brinell hardness tests on various size test 
bars as cast. This report appears in Appendix II to this report. 

The work done on various size test bars by the Wisconsin Grey- 
Iron Research Group was reported last fall to Mr. Bornstein as chair- 
man of Committee A-3, who has formed a subcommittee on automotive 
castings. Included among the problems to be considered by this 
subcommittee will be the question of a test bar thinner in section than 
the present arbitration bar. 

Some progress has been made on the correlation of test bar and 
castings. The subcommittee wishes to call attention to a paper by 
J. W. Bolton describing a scheme for correction involving the volume 
surface relationship which was published in the April 1, 1930, issue 
of The Foundry. This same subject is treated in a paper by Mr. 
Bolton entitled “‘Correlation of Cast-Iron Test Bar and Casting by 
Volume-Surface Ratio” which appears as Appendix III to this report. 
In the 1929 report? of this subcommittee another method of correla- 
tion was described in which the correlation was made by means of a 
formula. 

In the course of time, it may be possible to more or less combine 
these methods of correlation, or even to report them separately and 
leave the engineer to determine which is more suitable for his purpose. 

The subcommittee has been instrumental in obtaining a paper 
by H. H. Judson on “‘Shear Test for Cast Iron” to be presented at 
this annual meeting? which discusses the uses of the shear test to 
supplement the tensile test. 

Respectfully submitted on behalf of the subcommittee, 
rad R. S. MACPHERRAN, 
Chairman. 


1 Proceedings, Am. Soc, Testing Mats., Vol. 29, Part I, p. 118 (1929). 0 eer 
2 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part II, p. 304 (1931). Cech Wo wae 4 
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_ A COMPARISON OF VARIOUS SIZES OF TEST BARS REPRE- | 


ane SENTING CAST IRONS FROM FIVE FOUNDRIES 


At the request of Subcommittee XIV on Correlation of Test Bar and 
Casting, tests have been made on round test bars having diameters of 0.75 in., 
1.2 in., 2.0in., and 3.0in., cast from the same ladle of iron. The bars were poured 
vertically in oil-sand cores and a set of bars was prepared at each of five foun- 
dries. ‘The irons represented metals used for various farm implement castings 
and farm tractor castings. 


aly 40 000 
- ai 


of 0 2.0 30 - 40 


Diameter of Bar as Cast, in. 


Strength, Ib. per sq. in 


Tensil 


Fic. 1.—Relation Between Tensile Strength and Diameter of Test Bar as Cast. _ 


For iron A, 5 per cent of steel was used in the charge; for iron B, no steel; 
for iron C, 10 per cent of steel; for iron D, 12 per cent of steel and for iron E, 
no steel. Iron D is used for tractor castings and the other irons for various 
farm implement castings. Results of the chemical analyses are shown in 
Table I. 

Transverse tests and Brinell hardness determinations were made on all 
of the test bars. The average results are shown in TableI. Standard A.S.T.M. 
tension test bars, 0.8 in. in diameter, were prepared from all the transverse 
test bars except the 0.75-in. bars and from these, tension test bars 0.505 in. 
in diameter were prepared. In every case the tension test bars were machined 
from the center of the broken halves of the transverse test bars. Average 
tension test results are shown in Table I. 

Figure 1 shows relation between tensile strength and diameter of test bar 
as cast, and in Fig. 2 the Brinell hardness values have been plotted against the 
diameter of test bar as cast. 


Director of Laboratories, Deereand Co., Moline, 
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a Fic. 2.—Relation Between Brinell Hardness and 
Diameter of Test Bar as Cast. 
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. Photomicrographs at 100 diameters, unetched, and at 250 diameters, etched 
with 5-per-cent Nital, were made on each set of test bars. These photomicro- 
graphs are reproduced in Figs. 3 to 7. 

It should be pointed out that a higher-strength iron shows less falling off 
in physical properties from light to heavy section. From Table I it will be 
noted there is a falling off in tensile strength on iron E (a low-strength iron 


_ with no steel used in the mix) as compared with iron D (a much stronger iron 


_ having 12 per cent of steel in the mix). The differences in micro-structure 
_ should also be noted from Figs. 5 and 6. 


TasLe I.—AvVERAGE RESULTs OF CHEMICAL AND PuysicaL Tests oF TesT 
REPRESENTING Cast IRONS FROM FIVE FOUNDRIES. 


Iron A Iron B Iron C Iron D Iron E 
CHEMICAL ANALYSES 
Silicon, per cent 2.15 2.14 2.39 
Sulfur, per cent 0.082 0.086 0.077. 
Phosphorus, per cent ; 0.66 0.18 0.58 
Manganese, per cent ‘ 0.48 0. 57 0.74 0.59 
~ Carbon, per cent 3.47 3.25 3.31 3.42 


PHYSICAL TESTS ON 3-IN. DIAMETER BAR 
Distance between supports, in... 24 24 24 24 
Transverse strength, lb 20 653 14332: 23495 25 210 
Deflection, in not determined 
Tensile strength, lb. per sq. in .. 18 600 14 380 22 700 24 540 
Brinell hardness 143 153 179 


PHYSICAL TESTS ON 2-IN. DIAMETER BAR 
Distance between supports, in... 24 24 24 24 24° 
Transverse strength, Ib 7 248 5 132 8 250 7 950 5 140 . 
- Deflection, in not determined 
_ Tensile strength, lb. per sq. in... 24 150 18 080 27 450 30 900 15 420 
_ Brinell hardness 187 207 212 187. 


PHyYsICcCAL TESTS ON 1.2-IN. DIAMETER BAR 
Distance between supports, in... 18 18 18 
_ Transverse strength, Ib 2 202 1 621 2 452 
Deflection, in 0.25 0.23 0.28 
_ Tensile strength, Ib. per sq. in... 35 210 25 430 35 960 
Brinell hardness 228 228 


PuysIcAL TESTS ON 0.75-IN. DIAMETER BAR 
Distance between supports, in... 12 12 12 12 12 
Transverse strength, lb 718 1 049 946 765_ 
Deflection, in ; 0.17 0.14 0.185 0.14 
Tensile strength, lb. per sq. in... 36 = 27 200 37 re 37 375 28 825, 
Brinell hardness................ 248 248 241° 
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7 ze TESTS ON CAST-IRON SPECIMENS OF VARIOUS DIAMETERS 
By J. T. MacKenzie! 


This paper covers an investigation made to determine the constancy of 
the relationship between the three test bars for cast iron proposed as standard, 
¥ in., 1.20 in. and 2.20 in. in diameter, which are modeled on the British speci- 
fication. 

It appeared to the author that for the transverse test specimen the span 
on the large bar, 2.2 in. in diameter, would be much better set at 24 in. than 
at 18 in. as is the case with the present arbitration bar, since the load necessary 
for breaking would not be so high and the deflection would be considerably 
greater. With that end in view a considerable number of the 2.2-in. diameter 
bars were broken on both 18 and 24-in. spans. 

The bars were cast vertically in individual molds.rammed in standard 6-in. 
steel pipe, with a number of vent holes. The molds were of ordinary pipe 
foundry sand, which is coarse and strong, blacked with an emulsion of coke 
dust while green, and thoroughly dried in an oven, set up on a hot fire brick, 
poured open-top with no runner of any kind, and in all cases left in the mold 
over night. 

The variations in diameter were seldom greater than 0.05 in. from the 
standard and the results reported for load and deflection are in all cases 
corrected for those variations. The deflections on the j-in. diameter bars and 
the 1.20-in. diameter bars were recorded together with the load on an auto- 
graphic Riehle transverse machine described by the author in 1924.2 The 
2.20-in. diameter bars were broken on a 50,000-Ib. Olsen machine, with a deflec- 
tion meter reading to 0.001 in. Three observers were employed, one watched 
the deflection meter, another kept the beam balanced and the third recorded 
the data and read the beam when the first observer called stated increments 
of deflection. These results were then plotted and examined for inaccuracies 

which could readily be detected when the readings were plotted. It is believed 
that the ‘a in no case exceeds 5 per cent and in most cases is probably less 
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than 3 per ceqt. 

After th@ main portion of the work had been performed, a few irons were 
tested, five sts in number, which were cast 0.2-in. over size on the diameter 
and which were then machined down to the standard diameter. This removed 
all surface irregularities, such as are found in sand castings, and the results 
can be relied upon very much better than the other bars. Unfortunately, the 


small bars were poured too cold in set No. 35 so that the modulus of rupture 
is low and the modulus of elasticity is high. 


CHEMICAL 


TABLE I. 


1 Chief Chemist, American Cast Iron Pipe Co., Birmingham, Ala. 
2J. T. MacKenzie, “‘The Standard Test Bar for Cast-Iron Pipe with Special Reference to Its 
Progressive Deflection,” Proceedings, Am. Soc. Testing Mats., Vol. 24, Part II, p. 664 (1924). 
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‘Table I shows all of the chemical and physical test data. The load and 
deflection are stated in pounds and inches, respectively. The modulus of 
rupture, calculated from the conventional beam formula, and the modulus of 
elasticity (so called) are given in pounds per square inch. In this connection 
it should be borne in mind that the modulus of rupture and modulus of elas- 
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Fic, 1 —Relation Between Modulus of Rupture of the 1.20-in. Bar Tested on 18-in. 
Span and the j-in. and 2.20-in. Bars Tested on Various Span Lengths. 


ticity are based on certain mathematical assumptions which are not true for 
cast iron and that, therefore, they are no more than indexes of the strength 
and of the stiffness of the metal, respectively. The modulus of elasticity as 
used here should no more be compared to the modulus of elasticity as used in 
steel than the modulus of rupture here should be taken to represent tensile 
strength. 

Figures 1 and 2 show the value for modulus of rupture and modulus of 
elasticity, respectively, plotted against the values for the 1.20-in. diameter 
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bar tested on an 18-in. span. The characters differentiate between the 4-in. 
diarneter bar and the two span lengths used with the 2.20-in. diameter bar. 
The small bars lie consistently above the line and the large bars are fairly well 
below it. The lines drawn in the two figures simply denote equal values on 
both scales and have no reference to the distribution of the points. 

In Figs. 3 and 4 the modulus of rupture and modulus of elasticity are 
plotted for the 2.20-in. diameter bars, the vertical scale representing the 24-in. _ 
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Fic. 2.—Relation Between Modulus of Elasticity of the 1.20-in. Bar Tested on 18-in. 
Span and the }-in. and 2.20-in. Bars Tested on Various Span Lengths. 


10 000 000 


span and the horizontal scale representing the 18-in. span. It is perfectly 
evident from these two figures that the only reason for choosing one span rather 
than the other is simply a matter of convenience, as the values for the moduli 
do rot vary enough to cause any concern. 

Results of the Brinell hardness tests are given in Table I. The author 
believed, in originating the work, that the difference in properties between the 
t-in. diameter bar and the 2.20-in. diameter bar could be predicted from the 
properties of the 1.20-in. bar itself. With that end in view, in Table II, the 
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differences between the Brinell hardness at the edge and middle of the bar 
has been stated as well as the differences in the edge hardness of the }-in. bar 
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and of the 2.20-in. bar. In Fig. 5 is shown the difference in edge hardness of 
the j-in. bar and 2.20-in. bar plotted against the difference between the edge 
and middle hardness of the 1.20-in. bar. The fallacy of the original assumption 
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MacKenzie oN SPECIMENS OF VARIOUS DIAMETERS 
is clearly evident, as the scattered character of plotted results of Fig. 5 attests. 
The line again simply shows the position of equal values on both scales and is 
not intended to represent any distribution of points. 

As an illustration of the 2.20-in. bar, the following table shows the results 
on a 10-in. diameter test bar cast 36 in. in length, from which bars 2.20 in. in 
diameter were milled out in the positions as shown on Fig. 6 and were subse- 
quently turned down and tested. Results on a separately cast bar of the same 


size are also given: 
Bars 2.20 in. IN DIAMETER MILLED FROM SEPARATELY 
10-In. BAR Cast 
Bar A Bar B Bar C Bar D Bar E Bar F Bar 


Distance between sup- 

css 24 24 24 24 24 24 24 
Transverse strength, lb... 13070 12470 12825 12020 12730 12710 13070 
0.330 0.290 0.313 0.328 0.295 0.310 0.214 
Tensile strength, lb. per 
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Fic. 5.—Relation Between Differences in Brinell Hard- © 

ness Values of Various Diameter Test Bars. : 

The following chemical analysis of the separately cast bar includes com- 

plete analysis for all probable metalloids and alloys. The feature of the analysis 

is the molybdenum content which was made as a ladle addition of ferro-molyb- 
denum to the cupola metal. The mixture contained 70 per cent of steel rails: 
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It will be noted from the above results that the separately cast test bar in 
this case represented fairly well the strength, even of the 10-in. diameter bar. 
The deflection, however, is considerably lower on the separately cast bar and 
the Brinell hardness is higher. Probably some intermediate size would have 
shown higher strength than either the 10-in. or the 2-in. diameter bars. A 
2 by 1-in. test bar cast from the same metal showed a Brinell hardness of 300. 

The tensile strengths shown were on the U. S. Ordnance standards for cast 
iron, the bars being turned down to a diameter of 1.129 in. with a 1-in. gage 
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allman’! 
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Milled from Orginal 
/0in. Bar 


_— Fic. 6.—Location of 2.20-in. Bars Milled from 10-in. Bar. 


- In presenting these data, the author trusts that their presentation will 
further the work of Subcommittee XIV on Correlation of Test Bar and Casting 
and that it will hasten the adoption of three sizes of test bars, either those 
already standardized in England or some other sizes. The author personally 
would favor the adoption of those already established, but he believes that the 
general principle is unquestionably of great value. 
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CORRELATION OF CAST-IRON TEST BAR AND CASTING BY 
. VOLUME-SURFACE RATIO 


By J. W. Borton! 


Within the past few years both consumers and producers, recognizing 
the futility of judging irons by test bars whose avowed purpose is to establish the 


“quality of iron in the ladle,” have sought better methods of ascertaining - 


the actual quality of iron in the casting. The only positive and final test is the 
service test. The difficulty of making service tests commercially prevents their 
adoption except in isolated cases. Direct tests made on sections from castings 
are valuable in research work, but with few exceptions offer almost insuperable 
objections from a commercial viewpoint—so much so that aside from rare 
cases, specifications calling for direct tests made on sections from castings are 
impractical or misleading or both. A practical solution for the problem is the 
selection of several sized separately cast bars to represent various section sizes 
in castings, plus data, in recommended practices, which will facilitate the 
interpretation of the test bar data. 

This paper suggests a method of correlation based on the relationship of 
cooling rate (approximated by mathematical calculation) of the casting or 
castings compared to the cooling rate of the test bar, thus suggesting the proper 
size of bar to be chosen to represent the more important section in the casting. 
It should be emphasized at the outset that although this method has proved 
very useful on certain types of castings, it possesses certain limitations. How- 
ever, assuming good workmanship (foundry practice), the observed variations 
have been on the conservative side, that is, direct test results from castings 
either have been equal to or higher than the calculated results. 

As indicated in an earlier paper by the author? the causative factors or 
variables determining the physical properties of gray iron are as pansies 
Chemical composition—initial, incidental and final; 

2. Structural and mechanical makeup of charge; oe com 

_ 3. Melting process; 
4. Thermal and mechanical history—furnace spout to cooled casting; and 
5. Design and workmanship. 


For a given heat to be poured into test bars and castings, factors 1, 2 and 3 
are alike for both castings and bars. The conditions in factor 4 can be simu- 
lated to a large degree for bar and casting, and in most cases the conditions 
in factor 5 also can be allowed for. 

It is obvious that the thermal history, particularly the cooling rate of the 
section is very important, as the degree of graphitization varies with the cooling 
velocity from the liquidus to a point somewhat below the eutectoid arrest. 


1 Chief Chemist and Metallurgist, The Lunkenheimer Co., Cincinnati, Ohio. 


21J. W. Bolton “Classification of Gray-Iron Alloys,’’ Proceedings, Am. Soc. Testing Mats., Vol. 29, 
Part II, p. 67 (1929) 
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If cooling rate of bar and casting section are alike (in iron from the same heat 
and ladle), tie physical properties will be much alike, providing of course the 
sections are well fed. 
Cooling rate depends on a number of factors, among which are the following: 
1, Initial temperature (which may or may not coincide with pouring 
Specific heats of alloy. will 
Volume of metalto be cooled. 


TABLE I.—Cast IRON Test PrEcES ARRANGED IN THE ORDER OF THEIR VOLUME- 
SURFACE AREA RELATIONSHIP. 


Length Ratio, 
Between i Volume, | Volume | Relative | Logarithm 
Size of Bar Area, Modulus | of Modulus 

i % i i of Rupture | of Rupture 


+ by 12 by 12 in. 
0.500 in. diam. 
0.800 in. diam. 
0.875 in. diam. 
3 by 12 by 12 in. 
1.00 in. diam. 
1.00 in. diam. 
1 by 1 in. 
1.20 in. diam. 
1.25 in. diam. 
1.30 in. diam. 
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24 by 24 un. 
4.00 in. diam. 
by 24 by 24 in. 
6.00 in. diam. 
by 24 by 24 in. 
8.00 in. diam. 


Metal surface area available for heat dissipation. 
Cooling gradients within metal and mold. 
Conductivity of mold material. 

Speed of pouring. 

Energy release at transformation points. 
Mechanical factors. 


Factors 1, 2 and 3 are alike or nearly so for both test bar and casting. 
Factors 7, 8 and 10 can be fairly well controlled. 

Now the volume of metal (factor 1 controlled) is proportional to the heat 
energy to be dissipated or vice versa. The surface area is the exposed area 
from which this dissipation must take place. It is evident that the rate of 
cooling of a given casting is approximately proportional to the ratio of volume 


« 
‘ 
eh No. i 18 0.i9 a 0.1234 | 366.640 | 2.56425 
- an 5 12 0.50 0.1951 59.672 | 1.77577 
: ee 1 18 0.2139 | 68.414 | 1.83514 4 
a bor No. 6 5 i2 0.2423 | 30.552 | 1.48504 
; a No. 7 1 18 0.2444 | 45.831 | 1.66116 ‘ 
i No. 8 7 24 0.2455 | 36.0 1.55630 
aa No. 9 1 18 0.2924 26.523 | 1.42362 
io 5 12 0.2997 | 15.666 | 1.19496 
: ane No. 11 1 18 0.3156 | 20.860 | 1.31931 
No.12| 2 by lin. 27 24 0.3253 18.0 1.25527 
No. 13 | by 2in. 27 24 0.3253 9.0 | 0.95424 
14 | 1.40ine diam. 21 18 0.3386 16.702 | 1.22277 
Now 15 | 1-50 im. diam. | 15 12 0.3571 9.052 | 0.95674 
: a No. 16 | 1.50 in. diam 21 18 0.3620 13.579 | 1213287 
No. 17] | 0.3650 10.67 | 1.02816 
ae No. 19 0.4686 3.819 | 0.58195 
No. 20 0 | 0.4776 5.7288 | 0.75806 
No. 21 0 | 0.4820 4.500 | 0.65321 
————— 8 | 0.5226 4.3042 | 0.63389 
No. 23 1 | 0.5898 2.9332 | 0.46734 
No. 24 75 | 0.5980 2.303 | 0.36220 
No. 25 0.6817 1.1316 | 0.05369 
No. 26 0.6996 1.697 | 0.22968 
No. 27 0.7110 1.333 | 0.12483 
No. 28 | 2 | 0.8571 
== r No. 29 | 5 12 12.57 | 213.6] 188.6 | 0.8830 0.477 | 9.67852-10 
No. 31 | 5 i2 28.27 | 339.3] 424.1 | 1.250 0.141 | 9.14922-10 
7 = : No. 33 | 15 12 50.27 | 477.5| 754.1 | 1.579 0.0596 | 8.77525-10 
10. 
14) 
= 
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this in better accounting for other factors. 
In Table I are shown the = ratios for a number of test pieces and simple ~ 
shapes. Figure 1 shows that the relationship of the actual cooling rate to the 


. ratio is practically a straight-line function. 
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Fic. 1.—Curves Showing the Relation of Cooling Time to Ratio of 
Volume to Surface Area. 


To utilize the table in a practical manner, compute the = ratio for the 
casting in question and choose as the test bar to represent that casting the bar 


whose : ratio corresponds most closely with the 7 ratio for the casting. 


The computation of the : ratio for castings of simple shape is not difficult. 


For highly complicated designs the computation may prove impracticable. 
Actual comparisons of ‘‘calculated” strengths and tests taken from cast- 
ings show close agreement in most instances. The variations so far met indicate 
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that the “‘calculated”’ strengths either are close to the actual or lower; provided, 
of course, that the casting is sound. That is, the “calculated” strength if in 
error is on the conservative side. The variations observed so far have been 
attributable to the chilling of the casting by cores or by slow pouring and by 
the fact that a tension test bar taken from the center of a round test bar is at 
a greater distance from the surface than a bar taken from a flat or plate-like 
section. 

A useful approximation derivable from the data indicated is that, for flat 
casting sections, the corresponding test bar diameter should be about twice the 
casting section. 

In considering short cuts of the type indicated, their limitations should 
be clearly understood. In the present case the formula holds for simple shapes 
when the mold has been filled at the same rate as the test bar mold is filled. 
When special pouring practices are employed (the slow-pour method of Ron- 
ceray being the most notable example) variations are introduced. In the 
Ronceray method, extremely slow pouring modifies and speeds up the cooling 
rate to a very considerable degree for any given section. In this case (which 
the author has investigated) the calculated results are lower than the actual. 
When the metal has to travel over a lot of cores, etc., it again is cooled some- 
what more rapidly. Chills of course upset the calculations. In castings of 
complicated design it is difficult to predict the true cooling rate. Variation in 
pouring temperature also modified the relationship. 

In these doubtful cases the true cooling rate should be checked by direct 
pyrometry, and the proper test bar chosen from the results. A simple quick 
check on the method by calculation is furnished by comparative brinell hard- 
ness. While, as shown by the author! and others, Brinell hardness is not indica- 
tive of tensile strength on various types of iron, on a given iron of approximately 
constant analysis, the relationship of Brinell hardness and tensile strength is 
quite close. This was shown by Schuz, Rother,? Bolton* and others and lately 
has been investigated and promoted by Boegehold.* The latter has advocated 
its application along the lines herein suggested. 


1“Some Interrelationships in Gray Iron Metallurgy,” Proceedings, Inst. British Foundrymen 
(1929); also The Foundry, Vol. 57, June 15, p. 509, July 1, p. 568 (1929). 
2 Transactions, Am. Foundrymen’s Assn., W. H. Rother, 1926, pp. 746-765. 


3 J. W. Bolton, “On Research Problems of the Gray-Iron Foundry,” Transactions, Am. Foundry- 
men’s Assn., Vol. 36, p. 469 (1928). 


4A. L. Boegehold, “Wear Testing of Cast Iron,’ Proceedings, Am. Soc. Testing Mats., Vol. 29, 
Part II, p. 115 (1929). 
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Committee A-5 held two meetings during the past year. All of 
its work has shown substantial progress. : 
Subcommittee III on Inspection of the Annapolis Tests (J. H. — 
Gibboney, chairman).—This subcommittee has held two inspections, _ 
on October 31, 1930, and April 24, 1931, which were well attended. 
No new failures were found at the October, 1930, inspection. 
new failures, sheets X 7 and X 12 (No. 22 gage low-copper pure 
iron, Series B) manufactured by the Inland Steel Co., were found at 
the April, 1931, inspection. 
It is with profound sorrow that we record the death of Lieut. Col. 
F. B. Wheaton on March 14, 1931. Colonel Wheaton had been a 
member of this committee since the initiation of the tests. His pass- __ 
ing gives a feeling of deep personal loss to his associates, and the 
memory of his warm genial spirit will be an inspiration to his friends. | 
Subcommittee V on Total Immersion Tests (F. N. Speller, chair- 
man).—In the report of this subcommittee, appended hereto, con- 
siderable progress is reported in the sea-water immersion tests at Key 
West, Fla., Portsmouth, N. H., and Port Arthur, Tex. The inves- 
tigation to determine whether consistent results can be obtained in 
testing iron and steel in 20-per-cent sulfuric acid, commonly called the 
“acid immersion test,” by the procedure outlined in the report has been 
concluded. The results indicate that an acid test conducted as des- 
cribed is not capable of consistent repetition, and the data confirm the 
previous statements! of the committee that such a test does not fore- 
cast the relative life of ordinary ferrous materials in the atmosphere. 
Subcommittee VI on Specifications for Metallic-Coated Products 
(F. F. Farnsworth, chairman).—This subcommittee has continued 
its study of wire and wire products and is reviewing specifications 
for galvanized steel pipe and conduit. A special committee, under 
the chairmanship of Mr. A. K. Graham, with Messrs. L. W. Hopkins, 
C. L. Hippensteel and T. C. Tweedie, is actively cooperating with 
the Research Committee of the American Electroplaters’ Society in 
laying the ground work for the preparation of specifications for certain 
plated coatings on iron and steel which are of considerable public 
interest. It is anticipated that before specifications can be written 


1See 1928 Report of Committee A-5 on Corrosion of Iron and Steel, Proceedings, Am. Soc. 
Testing Mats., Vol. 28, Part I, p. 150 (1928). 
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considerable development work must be done on methods of testing 
plated coatings, evaluating the various types of coatings for particular 
exposures, and selecting plating solutions and methods best suited 
to produce coatings of known characteristics. 

Subcommittee VII on Methods of Testing (E. S. Taylerson, chair- 
man).—Subcommittee VII has been mostly concerned in determining 
the demand for new investigations and methods of testing. The 
research committee is still considering the possibility of developing a 
laboratory test which will predict service in the atmosphere. Its work 
is still confined to the simulated industrial atmospheric test, although 
the influence of salt spray is also under consideration. The apparatus 
employed is both elaborate and expensive and the program already 
under way will probably not be completed for several years. The 
progress to date has not been encouraging, though a large amount of 
work has been accomplished. The difficulty is not entirely due to 
design and operation of apparatus to enable consistent results to be 
obtained, but also involves the great variation in corrosion rate 
encountered in actual atmospheric exposure tests at different locations. 
It may be necessary to develop apparatus of a more flexible nature 
in which it will be possible to so vary the influence of a number of 
corroding agents as to duplicate a particular atmospheric condition. 
Very little is known of the essential differences in climate ‘encountered 
in the field tests of Subcommittee VIII. 

A special committee, under the chairmanship of Mr. L. W. 
Hopkins, has canvassed the demand by industry for methods of test- 
ing miscellaneous metallic coatings op iron and steel, and has sub- 
mitted a report which indicates a strong desire for methods of deter- 
mining the weight of coatings of nickel, copper, cadmium and 
chromium. A small group, under the chairmanship of Mr. C. L. 
Hippensteel, will study methods of determining the weight of such 
coatings. The demand for methods of determining the weight of 
lead, aluminum, and silver coatings was insufficient to justify exten- 
sive work, although known methods might be collected as information. 

A committee under the chairmanship of Mr. F. M. Crapo is 
studying the present Standard Methods of Determining Weight of 
Coating on Zinc-Coated Articles (A 90-30). An extensive com- 
parative study has been made of the hydrochloric acid - antimony 
chloride and the dilute sulfuric acid methods which indicates excellent 
consistency. The difficulties in interpreting the Preece test for wire, 
hardware, and pipe has led to the appointment of a special committee 
under the chairmanship of Mr. C. C. Crane to study the specifications, 
limitations, and interpretation of the test. 7 
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Subcommitiee VIII on Field Tests of Metallic Coatings (F. A. Hull, 
chairman).\—In the report of this subcommittee, appended hereto, 
the results of the inspections of the galvanized sheets, hardware, 
structural shapes, tubular goods, etc., on the test racks at Brunot ; 
Island, Pittsburgh, Pa.; Altoona, .; State College, Pa.; Sandy 
Hook, N. J., and Key West, Fla., are reported. The results show a 7” 
number of coating failures during the year. It is likely that all of the “a 3 
remaining coatings will soon show failure, but the test is to be con- 
tinued until perforation of the base metal occurs. The light-coated es 
? to 1-oz. sheets at Sandy Hook commenced to show failures during 
the year. No failures have occurred at State College and Key West — 
at the end of about 43 years. The results of inspection of the hard- 
ware, structural shapes, tubular goods, etc., are given in detail. The 
metallic coatings on the specimens of hardware, structural shapes, — 
tubular goods, etc., in these tests were furnished by a number of | 
cooperating concerns, who were asked to apply metallic coatings 


weight. The data in Table V of the subcommittee’s report should ge i. 
be interpreted in the light of the weights of metallic coatings shown | } 
by the determinations reported, therein. 


will be exposed on the test racks at Brunot Island, Pittsburgh, Pa.; 

State College, Pa.; Sandy Hook, N. J.; New York City; Washington, - 

D. C.; and Key West, Fla.; and companion specimens will be used © 

in laboratory stripping tests and accelerated exposures. 
Subcommittee IX on Metal Culvert Tests (H. E. Smith, chair- 


of the kinds of material which it is desirable to include in the proposed _ 
tests on metal culverts. An agreement has now been reached to 
include in the tests material made by galvanizing various kinds of 
base metal sheets. With this detail clarified, the subcommittee 
expects, during the present year, to perfect all details and have 
material ready for installation early in the spring of 1932. 

Subcommittee X on Embritilement Investigation (V. F. Hammel, 
chairman).—This subcommittee has made gratifying progress as indi- 
cated in the appended report. The question of steel embrittlement 
has provided more discussions than any other in the development of 
specifications for galvanized structural steel. 

This committee is composed jointly of steel producers, galva- 


1 Since its adoption at the annual meeting, this report has been slightly modified editorially re- 
specting references to hardware, structural shapes, tubular goods, etc., in order to make clear that the 
tests refer to coatings and not to finished products.—Eb. 
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nizers, fabricators and consumers, and in order that the work may be > 
_ expedited, it has retained the Battelle Memorial Institute at Colum- 
bus, Ohio, to conduct research directed toward the explanation and 
_ solution of the problem. A small group under the chairmanship of 
_ Mr. J. J. Shuman, with Messrs. C. F. W. Rys, H. O. Hill, W. G. 
Kelley, V. F. Hammel, and C. S. Trewin, is acting as a steering com- 
mittee for the work. The subject has in the past been one of contro- 
versy, due to lack of knowledge of the true causes of the trouble. 
The matter has now passed the point where any interest is inclined - 


to fix the blame upon another without definite proof, all interests — 


having harmoniously come to the conclusion that the facts should 
be sought. Hearty cooperation is being shown by all concerned. > 

At about the time this matter was under consideration by the 
committee, the Utilities Research Commission engaged the Battelle 
Memorial Institute on the same problem, and six months active work 
had been in progress when the committee’s work was begun. The 
cooperation of the Utilities Research Commission has been secured, 
and the information developed by both investigations is available to 
each. No duplication will occur, the work of each augmenting that 
of the other. The purposes of the investigation are: 

1. To determine the causes of embrittlement encountered in 
hot-dipped galvanized structural steel; 

2. Depending upon the results of the research, to secure data as 
a basis for specifications for material or treatment suitable for hot-— 
dip galvanizing; 

3. To formulate practical shop tests for detecting embrittlement. 

As brittle material is of rather infrequent occurrence, no samples 
of this material have been retained and are, therefore, not available 
for study. Accordingly, the work at Battelle Memorial Institute 
has been to review the literature, and then to study methods of test 
which could be used in specifications to prevent the inclusion of such 
a product in a commercial delivery. Further, through the coopera- 
tion of the rolling mills a field crew from the laboratory has been ~ 
_ working in the mills, following the product through its successive steps, 
and testing the heats with the view to obtaining steel which exhibits | 
the unsatisfactory characteristics. Since the start of the investiga- 
tion no such material has been commercially encountered. Never- 
theless, samples of these mill runs have been taken upon which Jabora- __ 
tory studies are being made. These studies indicate conditions which | 
might bring about embrittlement. So far, the ground work and cer- 
tain fundamental indications have been established, but as yet no 
definite conclusions can be drawn as to the causes or their remedy. 
Decided progress has been made in the refinement of testing methods 
and in the ee of new tests which bid fair to eliminate the 
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personal equation which makes the present test, on which rejection 

for brittleness may be based, less satisfactory than it should be. The 

various factors that tend to throw the properties of the final product 

toward the tough or toward the brittle side are becoming more clear, 

and several different possible causes for brittleness have suggested _ 

themselves, each of which is being studied in detail. Cena 
This work is being financed by contributions from various oe Rear 

which, up to the present time, amount to about $12,000. While these _ 

funds are sufficient to carry on the first year’s work as contemplated, 

additional funds will be necessary to complete the project. 


This report has been submitted to letter ballot of the committee, 
which consists of 114 members; 72 members returned their ballots, 
of whom 71 have voted affirmatively, and 1 negatively. 


Respectfully submitted on behalf of the committee, 
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REPORT OF SUBCOMMITTEE V ON TOTAL IMMERSION TESTS 


* i Sea Water Immersion Tests: 


The No. 22 gage sheets exposed March 1, 1927, in sea water, at 
Key West Navy Yard, showed up to March, 1931, a total of 126 
failures out of 150 sheets originally in the test. A detailed record 

of the failures is given in Table I (Plate I). At Portsmouth, N. H., 
Pee ie where the No. 22 gage sheets were exposed in sea water March 7, 1927, 

_-- 149 failures out of 150 sheets in the test were recorded up to March, 
1931, as shown in Table II (Plate II). 

The No. 16 gage sheets exposed at Key West, Fla., March 1, 
1927, showed a total of 11 failures out of 138 sheets in the test up to 
March, 1931, as shown in Table III. At Portsmouth, N. H., 7 failures 
of the No. 16 gage sheets have been recorded to date, DD-50 on 
. } December 4, 1929; HH-32 on February 5, 1930; OO-15 on March 1, 

1930; CC-18 and DD-35 on May 1, 1930; YY-7 on January 5, 1931; 
and ZZ-420 on February 5, 1931. Inasmuch as so few failures 
have occurred, a table is not included at this time. 

Riveted plates and copper-steel pipe immersed in sea water 
were inspected at Key West, Fla., January, 1931; at Portsmouth, 
N.H., March and September, 1930; and at Port Arthur, Tex., October, 
-- 1930. The riveted plates at Key West and Portsmouth were cleaned 
and copper replicas were made according to the method described 
in a paper by Mr. E. S. Taylerson presented before the Society in 
1929.1 Arrangements will be made to sand blast the riveted plates 
at Port Arthur and to make copper replicas of them as is being done 
annually at Portsmouth and Key West. 

A progress report was submitted by Mr. James French in regard 
to the tests of rivets and plates on oil tankers. These tests are being 
conducted on the hulls of the S. S. New York, the M. S. Chester Sun, 
and the M. S. Pacific Sun. An inspection was made of the test of 
the S. S. New York in March, 1931, but no conclusions can be drawn 
at present. 


Acid Immersion Tests: 


The object of the acid immersion investigation was to determine 
whether consistent results can be obtained in testing iron and steel 


1E. S. Taylerson, ‘‘ Method of Making Copper Replicas of Corroded Metal Objects,” 


, Am. Soc. Testing Mats., Vol. 29, Part II, p. 234 (1929). 
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No. 22 Gacz Suuets 


Average Analysis, per cent 


Number of 
Sheets in Test 


Carbon 
Manganese 
Phosphorus 


Jan. 21, 1929,* 


Sept. 7, 1928, 
693 Days 


557 Days 


Mar. 16, 1928, 
381 Days 
June 4, 1928, 
462 Days 
July 5, 1928, 
493 Days 
| | Oct. 8, 1928, 
to 588 Days 
Jan. 7, 1929, 
679 Days 
Mar. 7, 1929, 
738 Days 
June 6, 1929, 
829 Days 


Bessemer Steel, Y 
oungstown Sheet and Tube Co 
Bessemer Steel, Youngstown Sheet and Tube Co 


| Sulfur 
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@ All specimens in the inspection on these dates were sand blasted to facilitate inspection. 
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TABLE I.—ReEport ON ToTaL IMMERSION TESTS. SHEETS EXPOSED Marc# 1, 1927, SEA WATER AT U. S. 
: 204 202, 202, 
301 
| 0.038 10 
0.021 ,17 9, 28 
0.019 18 
0.167 
0.241 10 
0.002] 0.246 11 
) 0.184 9 
| | 0.237 2 
0.187 501 
| 0.275 604 
| 0.002] 0.021 18 
0.008} 0.022 
4 0.033 1 
0.003) 0.269 
0.002} 0.231 6 27 
| 0.110} 0.241 4 
0.213] 0.019 3 1 4 2 
m4 | 1] 3} 1] 4] 2 3 14 1 
22 23 | 26] 27 | 31] 33) 36 50 51 54 


No. 22 Gacs Suzets 


Average Analysis, per cent 


via s 
sia |g s lo lo 5 

21S 28 28 28 
0.038] 0.380| 0.090| 0.036 0.017} 6 3 2 
0.062} 0.405] 0.100] 0.043 0.014, 6 1 2 1 1 
0.075] 0.448] 0.092] 0.035 0.140] 6 102 101 101 101, 102, 108 
0.041] 0.372] 0.094] 0.067] 0.010] 0.254) 6 6, 21, 23 30 
0.058] 0.370| 0.093] 0.043 0.266] 6 204 202, 202, 2 
0.055] 0.380] 0.111] 0.044 0.522] 6 301 
0.023} 0.229] 0.012] 0.052] 0.004] 0.117] 3 15 
0.293] 0.503] 0.026] 0.039] 0.010) 0.038] 6 10 10 
0.118] 0.522| 0.009] 0.029| 0.223] 0.021] 6|15, 17 16 9, 28 
0.042] 0.318] 0.063] 0.042 0.019} 6} 418 417, 418, 421 
0.038] 0.232] 0.009] 0.063] 0.004] 0.167] 3 wy 
0.290] 0.510| 0.027] 0.039] 0.010] 0.241] 6 10 
0.076] 0.371| 0.011| 0.028] 0.002] 0.246) 6 ll 8 
0.097] 0.396| 0.014| 0.043| 0.012] 0.184] 6 9 
0.078] 0.322] 0.010} 0.020 0.237] 6 2 
0.067| 0.351| 0.045] 0.052 0.187} 6 501 
0.062] 0.388] 0.054] 0.053 0.275) 6 604 
0.012] 0.027} 0.003] 0.022] 0.002] 0.021] 6 13 
0.009] 0.016] 0.007] 0.020| 0.008] 0.022} 6 
0.010) 0.065] 0.007] 0.026 0.033] 6) 3 1 
0.025] 0.034] 0.006] 0.039] 0.020] 0.198] 6 12 
0.016] 0.075] 0.009] 0.034] 0.003] 0.260] 6 
0.012] 0.048] 0.008] 0.020 0.299] 6 6 
0.112] 0.438] 0.090] 0.044] 0.002] 0.231} 3] 6 27 
0.039] 0.032] 0.114] 0.021] 0.110] 0.241] 6 4 
0.030| 0.052] 0.146] 0.021] 0.213] 0.019} 6] 5 3 1 4 2 

150} 6| 2 14 1} 3) 1] 4] 2] 3 14 1 3 
6| 8 22 23 | 26] 27| 31 | 33] 36 50 51 54 
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Tams II. ON ToTAL IMMERSION TEsTs. SHEETS EXPOSED 7, 1927, In V 
No, 22 Gace 


Deseription | 8. 8. | 8, | 8, | 
Dette PIG, <n. occncncdenddvncssccstactassoescceccvccsscccccceceess A Non-Copper-Bearing 0.038 | 0.380 | 0.094 | 0.042 | 0.007 | 0.012 6 
Bessemer Steel, Youngstown ond Tee 0 061 | 0.400 | 0.114 | 0.048 0.012 6 
Z1 | Bessemer Steel, Youngstown Sheet and Tube Co.............2-+0--s0e0e+ _} See “ 0.071 | 0.393 | 0.089 | 0.045 | 0.009 | 0.135 6 108 
Co Bearing Bessemer Steel.........sccccecccscessccccesscsecsneees A Copper-Bearing 0.041 | 0.382 | 0.098 | 0.068 0.250 6 
Steck Youngstown Sheet and Tube Co.......... B ‘0.050 | 0.380 | 0.089 | 0.037 | 0.005 | 0.259 6 
23 -Bearing Bessemer Steel, Youngstown Sheet and Tube Co.......... B ° “ 0.041 | 0.365 | 0.095 | 0.045 0.518 6 
Open-Hearth Seeet . A | Non-Copper-Bearing | 0.110 | 0.380 | 0.016 | 0.065 | 0013 | 0.082 4 
B 0.293 | 0.503 | 0.026 | 0.039 | 0.010 | 0.038 6 11 10, 1 
O | Low-Co per Open: Hearth Steel. . A 0.142 | 0.545 | 0.007 | 0.027 | 0.217 | 0.015 6 30 33,34 32, 36 35 
ZA Open-Hearth Stee 1, Youngstown Sheet oD Bia vd % 0.100 | 0.219 | 0.069 | 0.044 0.018 6 
Open- A Copper-Bearing 0.090 | 0.210 | 0.009 | 0.060 | 0.004 | 0.190 2 
& Open-Hearth Stee Bie A - 0.290 | 0.510 | 0.027 | 0.039 | 0.010 | 0.241 6 10,11 12 
H Coppee- endl A “3 - 0.063 | 0.403 | 0.017 | 0.027 | 0.005 | 0.245 6 32 38 26 35 29 
M | Open-Hearth hy Alan Wood — on B 7 ° 0.090 | 0.400 | 0.011 | 0.039 0.187 6 : 22 29,35 38 33 
T | Copper-Bearing Steel, N B ie ° 0.082 | 0.309 | 0.009 | 0.C22 0.214 6 39 27 
Z5 | Copper-Bearing Open-Hearth Sec B ” ie? 0.060 | 0.360 | 0.047 | 0.056 0.198 6 509 
Z6 | Copper-Bearing Open-Hearth Steel, Youngstown Sheet and Tube Co B » - 0.075 | 0.390 | 0.053 | 0.053 | Trace | 0.261 6 608 
D Pate A | Non-Copper-Bearing | 0.033 | 0.025 | 0.004 | 0.020 0.025 6 33 
8 low-Devear Pure Iron, American Rolling Mill Co...........sseeseseeees- B ne id 0.016 | 0.020 | 0.006 | 0.023 0.018 6 19 34 
X | Low-Copper Pure Iron, Inland Steel Co...........c.ccccceceeecceseeeee ae al ” 0.016 | 0.054 | 0.006 | 0.032 0.025 6 22 
C | Copper-Bearing A Copper-Bearing 0.032 | 0.025 | 0.005 | 0.030 | 0.006 | 0 178 6 32 
U per-Bearing Pure Iron, Allegheny Steel Co... .........ceeeeeeeeeees: B 0.012 | 0.066 | 0.008 | 0.039 0.258 6 38 
V_ | Copper-Bearing Iron, _ B 0.017 | 0.048 | 0.006 | 0.021 0.302 6 39 
K_ | Copper-Bearing Acid Open-Hearth Steel..... Lh TES SRG EE A 0.102 | 0.455 | 0.087 | 0.045 0.238 6 
E | Puddled Iron........... ecisintieatheeeoianbbthtenitahs tvKecbineces A Copper-Bearing 0.024 | 0.034 | 0.111 | 0.022 | 0.146 | 0.297 6 
Y | Low-Copper Wrought Iron, Youngstown Sheet and Tube Co.............. B | Non-Copper-Bearing | 0.030 | 0.058 | 0.154 | 0.020 | 0 223 | 0.021 6 
150 2 1 5 9 3 6 8 
Total Failures to TTT 2 3 8 17 20 26 34 
© All specimens in the inspection on these dates were sand blasted to facilitate inspection. _ 
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PLATE II. 
PROCEEDINGS, AM. SOC. TESTING MATS. _ 
VOL. 31, PART I. 
ae! REPORT OF COMMITTEE A-5: 


TOTAL IMMERSION TESTS. 


Failures on Date of Inspections 
.| 8. | 8, | | gs | | Be | 
2 | | 33 33 | | 22 | | | | 28 == 
ae 35 41 39 28 43 45 
4 6 5 i 3 
109, 109, 112 111, 113 
oe 33 36 | 39,42 43 45 
7 213 214 207 209 208 
306 308 310 | 306 310 | 314 
32,38 | 36 
10 12 
424 
422 | 423 422 
5 23 
10 1 12 
4r 
5 41 28 
506 506 508 508 
609 | 608 
37 31 41 
1 25 30 36 
30 32 35 33 3h 
24 34 30 
29,31 | 35 40 
30 | 27,37 42 
33, 39 36 
4 36 | 13,22 20 
6 | 7,89 7 
6 5 17 18 5 9 5 ll 2 6 
1 56 73 91 96 105 | 110 121 123 | 129 
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sheets in 20-per-cent sulfuric acid and if the results in acid compare 
favorably with the results of corrosion tests in the atmosphere. 


TaBLeE IV.—SumMaArRY OF SULFURIC ACID (20-PER-CENT H,SQ, BY WEIGHT, 25° C. 
Test Data, TIME OF PERFORATION IN Hours OBTAINED BY FIVE 
LABORATORIES UsING S1x SAMPLES No. 22 GaGg, 1.5 BY 2.5 IN. 


Laboratory Laboratory 


TERIAL W*, Wroveat ‘Iron Y*, Open-Heartu 


of 6 tests 
Average of 30 tests : 9. 
Range of 30 tests. 16 to 24 hoo 


Mareriat Open-Hearts Sreet MareriaL C*, Copper-Bearine 
Oren-Hearty STEEL 


182 136 
273 
236 


30 to 42 hours 136 to 336 hours 


Mater. K¢, Copper-Brarine 
Materia V4, Open-Hearta Iron 


206 282 168 157 336 302 307 289. 317 336 

360 331 330 336 336 
jee of 6 tests 288 304 341 315 307 326 336 
Average of 30 tests 325 hours Le 
Range of 30 tests 157 to 375 hours 289 to 360 hours 


Mareriat T¢, 
Mater. R¢, Orpen-Hearts Iron 


497 473 400 417 504 450 622 336 336 504 
552 528 495 453 504 960 712 478 | 1008 
514 498 bas mde 436 504 735 511 385 | 784 


661 hours 
400 to 552 hours 336 to 1319 hours 


Materia N¢, 
Mater. U4, Open-Hearts Iron 


1176 622 545 336 840 | 1152 840 615 336 
1512 1122 1274 440 1344 1354 1193 1128 497 1178 
1362 918 942 393 | 1120 | 1268 | 1122 963 456 | 1036 

94 969 hours 


7 hours 
336 to 1512 hours 336 to 1354 hours 


* Letters refer to black sheets exposed at Brunot Island oye ot Pa., and Key West, Fla., see Proceedings, 
Am. Soc. Testing Mats., Vol. 27, Part I, pp. 200, 201, 208, and 209 


The samples tested were sent to five laboratories and detailed 
instructions given to insure an exact procedure being followed in each 
case. The samples tested by the five cooperating laboratories were cut 
under the committee’s jurisdiction from the remainder of two sheets 
of each material, part of which had been exposed in the atmospheric 
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f 
6 18 18 
19.0 
34 30 30 32 30 336 
40 | 33 | 41 35 | 42 336 
| Average of 6 tests............] 35.8] 32.0) 37.0] 33.5] 36.0 336 
Average of 30 tests........... 34.9 hours 234 hours 
Range of 30 tests............. 
| 
i 
Average of 6 tests............ 
Range of 80 tests............. 
ue Average of 30 tests........... 
Range of 30 tests............. 
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tests of Subcommittee VIII on Field Tests of Metallic Coatings at 
Pittsburgh, Pa., and Key West, Fla. The samples were so sorted 
that each laboratory had a representative average set. The test 
procedure was originally outlined at a meeting of the subcommittee 
in Pittsburgh by Mr. J. T. Hay. The exact details of the method 
were unanimously approved by all members of the subcommittee. 

The results from the various laboratories are shown in Table IV. 
As can be seen from an examination of these data the five laboratories 
obtained consistent results on only two of the ten materials tested. 
These two materials were wrought iron (W) and low-copper open- 
hearth steel (S) which had an average life of 6.3 and 34.9 hours, re- 
spectively, in 20-per-cent sulfuric acid. If the acid tests were a 
criterion of the life of ferrous materials under atmospheric condi- 
tions, the conclusion is that low-copper open-hearth steel is five and 
one-half times better than wrought iron. This, however, is neither 
borne out by experience, nor by the A.S.T.M. atmospheric corrosion 
tests at Pittsburgh and Key West which show no appreciable differ- 
ence between these identical sheets. 

In Fig. 1 graphs are shown comparing the life in acid of the various 
kinds of sheets in the tests with the life of similar sheets in the atmos- 
pheric tests at Pittsburgh and Key West. The materials, indicated 
by significant letters, have been arranged in the same order. The 
lack of correlation between the tests in 20-per-cent sulfuric acid and 
those in the atmosphere is obvious. 

As the result of these experiments it is concluded that an acid 
test conducted by the procedure followed by the committee is not 
capable of consistent repetition. Further, the data from such an 
acid test should not be used to forecast the relative life of ordinary 
ferrous materials in the atmosphere. 

Acknowledgment.—The subcommittee desires to express its appre- 
ciation to the Chief of the Bureau of Construction and Repair of the 
U.S. Navy Department for the valuable assistance and hearty coopera- 
tion rendered by the department in carrying out immersion tests in 
sea water. 

This report was considered by the subcommittee at its meeting 
in Pittsburgh, Pa., on March 18, 1931, and was approved. . 
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REPORT OF SUBCOMMITTEE VIII ON FIELD TESTS OF METALLIC | 
COATINGS 


Subcommittee VIIT held one general meeting during the year. _ 
Its activities and investigations of the several materials now being 
studied are described below. 


A Special Committee on Inspection of Galvanized Sheets under | 
the chairmanship of Mr. M. E. McDonnell has made several inspec- _ 
tions during the year. 

The sheets on the test rack at Brunot Island, Pittsburgh, Pa., 


were inspected on April 21, July 28, and October 28, 1930, and on = 


February 2, 1931. The sheets on the Altoona, Pa., test rack were : 
inspected on Ap-il 22, July 29, and October 29, 1930, and on Feb- 
ruary 2, 1931. Inspections were made at Sandy Hook, N. J., on 
April 23 and October 30, 1930, and also at State College, Pa., on 
April 22 and October 29, 1930. The Key West, Fla., tests were 
inspected on January 6, 1931. 

While corrosion has progressed, the general appearance of the > 
sheets on all of the test racks is substantially the same as indicated — 
in the report for 1930.1 Tables I, II and III are for the sheets at 
Altoona, Brunot Island, and Sandy Hook, respectively, which had > 
rusted at the time of the last inspection, together with the time of - 
exposure when this condition was first observed. 

From these tabulations it will be noted that the coatings on all 
of the sheets at Altoona have failed, with the exception of five 2}-oz. — 
coatings on No. 22 gage sheets. The base metal has failed in the case 
of only one specimen of galvanized sheets, $ to 1-oz. coating, while 
in the case of the ungalvanized No. 22 gage ‘beck sheets four out of | 
ten have failed. 

At Branot Island all of the {, 14, and 1}-oz. coatings, approxi- — 
mately 80 per cent of the 2-oz., and 20 per cent of the 23-oz. coatings " 
have failed. The base metal of two of the No. 28 gage, 2 to 1-oz. , 
coated sheets have failed due to fringing at the bottom edge. During 
the same interval, seven out of ten No. 22 gage uncoated black sheets : 
failed. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part L p. 233 (1930). 
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@ Figures shown in parentheses are not to be considered as final. 


On Fretp Tests oF METALLIC COATINGS 


At Sandy Hook the only coating failures were 60 per cent of the 
< to 1-oz. coated sheets. In the same interval, at this location, one 
No. 22 gage uncoated black sheet has failed. 


TABLE III.—ReEcoRD oF COATING FaILurREs ON SANDY Hook, N. J., Test RAcK. 


SHEETS Exposep May 20, 1926. seems 


Tota, NUMBER OF 
SAMPLES IN TEST 
AprRIL 24, 1930, 
INSPECTIONS 

3.93 YEARS 

Oct. 30, 1930, 
INSPECTIONS 
4.45 YEARS 
AVERAGE LIFE 

IN YEARS 


TotaL NuMBER OF 
FaILures 
® 


o. 16 Gage, 2.50 oz. 
. 22 Gage, 2.50 oz. F ‘ none 
. 22 Gage, 2.00 oz. , none 
. 22 Gage, 1.5C oz. none 
. 22 Gage, 1.25 oz. 1 none Meare 
. 22 Gage, 0.75 oz. none (4.61)¢ 
Yo. 28 Gage, 0.75 oz. : none (4.67)¢ 


Total Failures to Date none 


5 
° 
3 


* Figures shown in parentheses are not to be considered as final. 
In Table IV, all black sheet failures which have developed at the 
five locations are reported in detail. 


TABLE [V.—TIME IN YEARS FOR PERFORATIONS OF No. 22 GAGE. BLACK SHEETS.* 
Life in Atmosphere Until Rusted Through, years 


Brunot 
owes Island, Altoona, Sandy State . 
Pittsburgh,| Hook, College, 

Pa. N.J. Pa. 


Open-Hearth Iron 

Open-Hearth Iron 

Open-Hearth Iron 

opper-Bearing 

earth S 


Open-Hearth Steel 

Copper-Bearing Open-Hearth Steel. . 
Copper-Bearing Open-Hearth Steel. .| 0. 
Wrought Iron . 3.00 


09.00 


oe Blanks in table represent sheets that have not failed as yet. The material has been under observation: or 


43 years. 


HARDWARE, STRUCTURAL SHAPES TUBULAR GOODS, ETC. 


A Special Committee on Inspection, under the chairmanship of 
Mr. W. L. Maucher, made two inspections during the year of the 
specimens on the test racks at Brunot Island, Altoona, Sandy Hook 
and State College, and one inspection at Key West. Diagrams 
showing the plan of installation and a description of the specimens 
on the test racks at the various locations are shown in Figs. 4 to 
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TABLE V.—REPORT ON INSPECTION OF METALLIC COATINGS ON HARDWARE 


RACKS AT Fiyzi 


Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R - rusting of b 


a-in angle; <-—less than; e- edges: 


Exposure at 
Brunot Island, Pa. 


Exposure at 
Altoona, Pa. 


43 


68 
Weeks 


95 
Weeks 


17 
Weeks 


44 69 
Weeks | Weeks 


3 BY PLarn Stee 


ANGLES 


Electro Galvanized....... 


Hot Dip Galvanized 


Hot Dip Aluminum 


Cadmium Plated 


<10R 
0 


4 


STRUC’ 
LocAT 


metal; Y 
th-threa 


16 
Weeks 


Electro Galvanized 
Hot Dip Galvanized 


Hot Dip Aluminum 


0 
40Y - 50R 
40Y - 50R 
25Y 


0 

0 
15R* 
15R* 
15R* 


oococecoeo 


Electro Galvanized 


Hot Dip Galvanized 


Hot Dip Aluminum 


| al 
Wied 
0 0 | 10Ra| 
10Ra | 40R 0 15R | 15R 
<10Ra 20Ra}j 30R 0 0 10R 15R 
0 0 0 0 0 0 Od 
0 0 0 0 0 0 Od 
; 0 0 0 0 0 0 Od 
0 Od Od 0 0 Od | 0d 
0 Od Od 0 0 0d Od 
5 0 Od Od 0 0 Od 0d 
| 95R | O5R | 1 100R | 100R | 100R 
90R 95R | 95R 100R | 100R | 100R 20R 
> co.’ 90R 95R | 95R | 1 100R | 100R | 100R 20R 
aif 0 <10Re |<10Re 0 Od | 100Y 0 
‘ Electric Sherardized..............} 1.38 0 0 0 0 Od | 100Y 0 
« $195 0 0 0 0 Od | 100Y 0 
<10R* |<10R*|<10R* 0d Od |<10R 0 
40R* | 40R*| 40R* 0d Od |<10R 0 
20R* | 20R*| 20R* Od Od |<10R 0 
Z 3 By 3 BY Copper-Bearinc ML 
7 “ edt & 0 0 o | 10R <10Ra| 20R | 20R 
0 <10Ra | 15Ra| 60R 10Ra} 20R | 20R 
0 <10Ya | 10Ya| 15R *1<10Ra| 20R | 20R 
a - 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
‘i 0 0 Od Od 0 0d od 
0.82 0 0 Od | 0d 0 Od | Od 
0 0d Od 0 Od Od 
<10R 85R | 95R | 30Ra} 80R | 100R | 100R 
‘ Cadmium Plated.................| 0.244 |<10R 85R | 95R | 75R | 100R | 100R | 100R 
D 25R 90R | 100R | 15R | 75R | 100R | 100R 
. , 0 Od Od 0 0d Od | 100Y 
Electric Sherardized..............] 1.444] 0 dd | Od | Od | Od | 100Y 
0 Od Od 0 Od Od | 100Y 
<10R* | 5OR | |<10Y | 10Yd|<10R 
0 20R | 40R | 0 0 Od |<10R 
<10R* 10R | 40R | |<10Y | 10Yd|<10R 
| 
4 2 ny 1} By Steet ANGLES 
0 <10Ra | 40Ra| 60R | 0 20Ra| 35Ra| 40Ra 
= 
0.53 0 20Ra | 50Ra| 70R | 0 20Ra| 30Ra| 40Rs 
+= 0 25Ra | 40Ra} 60R 0 20Ra| 30Ra} 40Ra 
0 0d 50Ya| 40R 0 30Ya| 
0.503] 0 Od 50Ya| 40R | 0 30Ya| 40Rs 
0 Od 50Ya| 50R | 0 30Ya| 40Ra 
“ 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 Od Od 0 0d 0 
0 Od | Od | 0 od | 0 
0 0 0d Od 0 Od 0 
kk <10Y | 50Ra | 100R | 100R | 70R 100R | 100R 
oe of Cadmium Plated.................] 0.434] 25R 80R | 100R | 100R | 50R 100R | 100R 
donH <10Y | 9 0R | 100R | 100R | 40R 100R | 100R 
<10Y 20Y | 2Y |<10R | 0 Od | 10Y |<i0R 
Electric Sherardized..............] 1.214 |<10Y 20Y | 2Y |<10R | 0 Od | 10Y | 10Y 
<i < e 
<10R* |<10R*| 10R*| 0 0 0 0 <10Re 
0 | <10R* |<10R*| 10R*| 0 0 0 0 <10Re 


STRUCTURAL SHAPES, TUBULAR Goops, ETC. EXPOSED TO ATMOSPHERE ON TEST ‘1 7 
LOCATIONS. 


metal; Y —- yellow or orange alloy rust; *-rust spots widely distributed; d—-black.or dark surface film (soot or dirt); in - 
th - threads; n ~ near; - stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. | Average 


16 43 68 95 17 44 69 96 52 102 
Weeks | Weeks | Weeks | Weeks | Weeks | Weeks | Weeks Weeks} Weeks 


3 By 3 BY ANGLES 


Electro 
Galvanized 


Hot Dip 
Galvanized 


Hot Dip 


Aluminum 


Cadmium 
Plated 


Electric 
Sherardized 


A 


A 


ooooooooo 

ooococoeoo 


ss 
aa 


A 


0 
50R 
75R |Lead Plated 
40R 


ype 


3 By 3 By Copper-Beartne ANGLES 


Electro 
Galvanized 


Hot Dip 
Galvanized 


Hot Dip 
Aluminum 


oooooocooco 
coocoooooo 

A 


<10Ra 
15R 
<10R 
10Y 
0 
10Y 
75R |<10R 


20R |<10R 
50R |<10R 


Cadmium 
Plated 


Electric 
|Sherardized 


w 


Lead Plated 


2 py 14 By 7g-1N. Sree. ANGLES 


< 


<10Ra 


Electro 
Galvanized 


Hot Dip 
Gaivanized 


Hot Dip 
<10Ra Aluminum 


<1 Cadmium 
10R* Plated 


Electric 


10Re Sherardized 
<10Re 


coooooocoooo 
=] 
ooooocoocoo 
coococecoo 


oo 


Lead Plated 
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WARE, 
Frvel “aa el 
Weight, 
02. per Coating » 
| 96 sq. ft. 
Weeks ee 
| | | if 
| | | | | | | | 
15R 
1 
Od 
| 
1 
0d - 
0d 
100R R 0.09 
100R 20R | 65R | 70R 90Ra| 1 75R 
100Y 0 0 0 0 0 
100Y 0 0 0 0 0 0 <10R ! 
100Y 0 0 0 0 0 0 ; 
<10R 10R | 40R | 40R |<10R |<10R | 40R ~ 
<10R 15R 65R 65R |<10R 15R 50R has 
<10R 10R | 30R | 30R |<10R | 15R | 20R 7 P 
- 
- 
100R 1 0.2 
100Y 0 0 10Y <10Y | <10Re |}1.4 
<10R 15R | 75R 40R | 60R 20R 20R it 
<10R <10R | 10R 25R | 5OR 20R 20R 2" - 4 
<10R <10R | 50R | 20R | 40R 20R 20R 
| | | | | - 
40Ra 0 0.50 7 
0 
0 0 3.24 
0 i 
0 
100R 20Y | 100Y | 10R-90Y 
100R 20¥ | 100Y | 10R~90Y 
100R 20Y | 100Y | 10R-20Y = 
<10R 0 0 <10Ra + 
10Y 0 0 0 iS 
10Y 0 0 0 a r 4 
0 <10Re*} 75R*|<10R | 10R | 10R 10R* 
0 <10Re*|<10R*} 20R*| 10R*/<10R | 10R | 10R 10R* |<10Re 
0 <10Re*| 20R*} 50R*! 30R*/<10R | 15R | 50R SOR® |: ... |? 
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TABLE V.—REPORT ON INSPECTION OF 
Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R-rusting of base {@ 
a-in angle; <-—less than; e- edges; 


Exposure at Exposure at 
Brunot Island, Pa. Altoona, Pa. 


43 68 95 17 44 69 
Weeks | Weeks | Weeks | Weeks | Weeks | Weeks 


BY Copper-Bearine Sree. ANGLES 


| 


<10Y | 30Ra 
20R 60Ra 
0 30Ra 


20Ra 
0 


a 
—) ooo 


ooo ooo 


= 


0 
0 
20 


4 


Ra 


coo 
coc ooo 


Hot Dip Aluminum 


ooo ooo. ooo 


ecco S58 
ee 


<10R* | <10R* 
<10R* |<10R* 
<10R* |<10R* |<10R* 


Diameter G 


Electro Galvanized 


Hot Dip Galvanized 


Hot Dip Aluminum 


w 
coo oco 


coo coco ooo 


S22 SEE 


8 


. 
. 


<10R* |<10R* 
<10R* |<10R* 
<10R* |<10R* 


A MET. 
Sa | 
0.70{ 
Hot Dip Galvanized.................] 2.75 0 0 0 
‘ 
ve : 20R | soR | 100R | 100R 
Cadmium Plated Sreeere 25R | 90R | 100R | 100R 
@ 50R | 95R | 100R | 100R 
0 | 20Y | coy | od 
Blectrie <10Y | 20Y | | Od 
<10Y | 20Y | 60Y | 10R 1001 
at <10RY| 95R | 100R | 100R | 10R | 100R | 100R | 100R ! 
Gas Sherardized....................] 0.17) |<10RY] 95R | 100R | 100R | 60R | 100R | 100R | 100R 
20R | 95R | 100R | 100R | 20R.| 100R | 100R | 100R 
( 0 0 0 od 4 
<10! 
Las 4° > <101 
0 0 0 | o 0 
0 0 0 | 0 
0 0 0 0 0 
0 0 0 
» - 0 o | o | o 
fa 
0d Od 0d 0d 0 
Od Od | Od | Od 0 
Od Od 0d 0d 0 
0 |<10R | 70R | 100R | 40R | 9OR | 100R | 100R 0 
Ed a OR | 40R | 80R | 100R | 10R | 9OR | 100R | 100R 4 
OR | 30R | 100R | 100R |<10R | 80R | 100R | 100R 0 
| | 9OR | 100R | 100R | sOR 95R | 100R | 
: *) 15R | 9OR | 100R | 100R | 30R | 95R | 100R | 100R 0 
60R | 90R | 100R | 100R | 75R | 95R | 100R | 100R 
Od |<10R | 30R | 100R | Od |<10R | 20R | 9OR | 
Od |<10R | 10R | 80R | Od | 30R | 40R | 
te Shernedi 0d |<10R | 10R | 80R Od | 10R | 30R | 9OR 
eat. +7 od |<1oR | 10R | 9R | od | 20R | | gOR | 
Od |<10R | 30R | 9R | Od | 10R | 2R | GOR 
Od |<10R | 40R | 100R | Od | 10R | 25R | 9OR 
20Ys| Od | Od | Od | Od | Od | Od ( 
Gas Sherardized.................... 80Ys| 0d 0d 0d 0 Od Od Od 
Pee + pie 80Ys| 0d | Od | Od | 0 Od | Od | Od § 
0 |<10R* 0 od | od | Od y 
0 |<10R* 0 Od | Od | Od 
0 <10R*| 0 Od | Od | Od y 
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METALLIC COATINGS, ETC. (Continued). 


inetal; Y — yellow or orange alloy rust; *-rust spots widely distributed; d - black or dark surface film (soot or dirt); 
h- threads; n-near; s- stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. 


43 68 95 17 44 69 96 52 102 
Weeks | Weeks | Weeks | Weeks| Weeks | Weeks | Weeks | Weeks | Weeks 


2 sy 13 BY STEEL ANGLES 


ooo 


ooo 

coo 

coo ooo ooo 
A 
A 


A 

ooo 
coo ooo Soo 


Hot Dip 
Galvanized 


Hot Dip 
Aluminum 


ooo 


ooo oco 


ooo ooo 
ooo eco 


ooo ooo 


ooo 


0 0 . 
Cadmium 
Ra |<10Ra|<10Ra 
0 0 Plated 


30R-70Y | 100R 
50R-50Y | 100R 
70R -30Y | 100R 


Electric 
Sherardized 


Gas 
Sherardized 


Lead Plated t 


AAA 
Sss S$8S Sao 


DiamETER Goons 


Electro 
Galvanized 


Hot Dip 
Galvanized 


Hot Dip 
\ |Aluminum 


ooo ooo ooo 
eco ooo eco 


coo coco ooo ooo 


A 
S 


Electric 
Sherardized 


AA A A 
coo ooo ooo ooo ooo 
sss 
eee 
S 


a 
ON OF 

Weeks 
a 

= 
<10R 76 
, 
0 
0 
0 
0.50 
= 
100R 
100R 
100R 
1007 100 100Y | 100Y | ... | 100R | 100R 
100% 100 | iooy | | 100R | | }1.15{ 
100) 100 100Y | 100Y | ... | 100R | 100R \ a 
100R | 100R | ... | 100R | 100R 
100R | 100R | | 100R | 100R | $0.17/ 
100R | 100R | | 100R | 100R 
at 
<10Re| 20R | 40R | 60 <10R* | ... | 10R | 10R 
<10Re} 10R | 20R | 30 | 20R*| | 10R | 10R | $0. 
<10Re 10R 15R | 30R | <10R* | i0R*| ... |<10R |<10R 
2- 
| 0 | | 0 0 
0 0 0 0 1.58 ' 
0 a 
° 0 0 0 | 0 ng 
0d | 
0 0 0 0 F 
Od , 
oo im 0 0 0 
100R * . 
0 ( R| o |<1oR 
= 0 ( R| o |<ioR |o.2 
° t R| 0 |<10R 
0 10R_ | 20R | 45R |<10R |<10R Plated 
| 0 0 10R-90Y| 80R | | 0 |<t0R | $0.10 
0 0 10R-90Y] 70R | 90R |<10R |<10R > — 
im 0 soy | soy | | toy | soy 
0 0 | soy | 10R | 10Y | | $0.29 4 
j 4.4% 50Y | | 10R | 10Y | 50Y q 
| oY | 100Y | 45R | soy | 
0 0 50Y | 100Y | 20R | | 75Y | $0.85 — 
0 0 50Y | 100Y | 30R | | 75Y 56 
R 4 .66 
od 0 0 *| soy | | | | soy Sherardised 
1oR*| 20R* *| <10R* | 10R*| 15R*|<10R |<i0R 
Od « 15R* *| <10R* |<10R*| 10R*|<10R |<10R |}0.66 |Lead Plated 
1oR*| 20R* *| <10R* }<10R*|<10R*|<10R | 15R 
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TABLE V—REPORT ON INSPECTION OF 
Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R- rusting of base 
a-in angle; <-—less than; e- edges; 


Exposure at Exposure at 
Average Brunot Island, Pa. Altoona, Pa. 
Weight, 
oz. per 
aq. ft. 


16 43 68 95 44 69 
Weeks | Weeks | Weeks | Weeks Weeks | Weeks 


1-1N. Tusvtar Goons 


Electro Galvanized 
Hot Dip Galvanized 


Hot Dip Aluminum.......... 


cooocecoo 
coooooocoo 


Cadmium Plated 


AAAAAA 
A= = 


Steet Tower Firtine 


Bolt 0.31 
Nut 0.54 
Clamp 1.15 
Bolt 0.02 
Nut 0.01 
Clamp 0.46 


2.67 


<10R 
<10R 
<10R 


re 


A 


1.53 


Hot Dip Aluminum 


Cadmium Plated 


A 
oso: 
. 


Electric Sherardized 


A 


oso: 


Gas Sherardized 


0.31 


* Specimens blown down, rack damaged. 


« 
— 
har Te bd 
a 
rs 
0 
0 0 
14 
—— 1.83 Od 0 
; 95R | 100R | 100R | 100R <10R 
, 0.30 | 15R | 70R | 100R <10R 
GOR | 100R | 100R | 100R <10R 
0 |<10R | 30R | 90R 0 
a 0.18 20R | 30R | 40R | 95R 0 
“ot ‘cy <10R | 20R | 30R | 95R <10R 
a . : <10Rd| 100R | 100R | 100R Od 
tm, af 0.42 Od |<10R | 20R | 95R Od 
| 0.92 Od | Od | Od | Od 0 
‘ Od | Od | Od | Od 0 
100Ys} 25Ys| 0d | Od 0 
Sherardized............. 0.72 100Ys| 25Ys 0d Od 0 
; 100Ys| 25Ys 0d 0d 0 
100Ys} 50Ys} 0d Od <10R* 
4] 100¥s8] 50Ys] Od | Od <i0R* 
. 100Ys| 50Ys| 0d | Od <10R* 
100Y |<10R |<10R*|<10R* 
| 100Y |<10R |<10R*|<10R* 0 
100Y | 10R*] 10R*| 10R* 20R* 
| 100Y | 10R*|] 20R*| 25R* 20R* 
100Y | 10R*| 10R*| 20R* 0 
| <10Y 0 |<10R |<10R 0 
<1 10 1 
Electro Galvanized......... 10R R <10R | 20R | GOR 0 
iy 30Y R <10¥ | 10R | 35R 0 
<10Y R 2| 20R | 30R 0 
Dip Galvanized....... 4 
0 0 
85R 0 
0 0 od 0 
‘| 80Ys |<10Ys 50R 100Ys 10Ys 0d 10Y 
| | 60Ys |<10Ys 0 100Ys | 10Ys od 10Y 
hen a” 60Ys |<10Ys <10R | 100Ys | 10Ys Od 10Y 
a Ge <10R |<10R | 10R | 10R 0 |<10R | 10R | 10R 0 
0 | 10R | 30R 0 |<10R |<10R |<i0R 0 
0 |<10R |<10R | 20R 0 |<10R |<10R | 10R 0 
re <10R | 75R | 100R | 100R 10R | 90R | 100R | 100R 0 
Cadmium 0 | 90R | 100R | 100R 10R | 90R | 100R | 100R 0 
<10R | 40R | 50R | 100R | 10R | 90R | 100R | 100R 0 
1 p ars 50R | 100R | 100R | 100R 90R | 100R | 100R | 100R 100R 
Lead Ml 4] 15R | 100R | 100R | 100R | 90R | 100R | 100R | 100R 
“a 70R | 100R | 100R | 100R 90R | 100R | 100R | 100R 100R 


Frextp Tests oF METALLIC COATINGS 


METALLIC COATINGS, ETC. (Continued). 


setal; Y - yellow or orange alloy rust; *- rust spots widely distributed; d—- black or dark surface film (soot or dirt) r 
th-threads; n-near; s - stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. 


68 96 17 44 69 96 52 102 
Weeks | Weeks | Weeks | Weeks} Weeks | Weeks} Weeks | Weeks | Weeks 


1-1n. Diameter Tusutar Goops 


coooocecoe 
ocoococoo 
~ 


0 
0 
0 
0 
0 
0 
0 
0 
0 
<10R 
<10R 
100R 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 


Oi 


Foregep Sree. Tower 


: 


Bolt 0.31 
Nut 0.54 
Clamp 1.15 | |Electro 

Bolt 0.02 { |Galvanized 
Nut 0.01 
Clamp 0.46 


2.67 
Hot Dip 
Gal 
1.53 
Hot Dip 
Aluminum 


Cadmium 
Plated 


Electric 
Sherardized 
4 


Gas 
Sherardized 


Parkerized 
Cadmium 
Plated 


Iso 
| 
- edges; hy 
Average 
| | 02. per Coating 
96 16 aq. ft. < 
Weeks Weeks q 
0 
0d 
Od 
Od 
Od iy 
Od 
100R <I - 
100R < ‘ 
100R |<10R [<10R | 20R | 40R 60R Cadmium 
100R 0 0 {<10R |<10R | 0 0 0 0 Plated - 
100R 0 0 0 0 |<10R} 20R 0 0 0.18 | 
100R <0R | 20R | 20R | 30R | O 0 0 0 ; 
90R 0d 0 0 |<10Y] 90Y 25Y 25Y 
100R Od | 50Y 10R | 80R |<10Y|<10R 75Y |50R-50Y|}$ 0.42 
100R | 50Y 10R | 80R | 40Y| 5OR 80Y |50R-50Y Electric ? 
<10R 0 o:!| o 0 10Y| 90Y <10Y | <10Y Sherardized . 
Od 0 0 0 0 10Y} 90Y <10Y | <10Y 0.92 : 
Od 0 0 0 0 10Y| 90Y <10Y | <10Y my 
Od 0 0 0 0 | 20Y| 100Y 100Y | 100 {|Sherardized ~ 
0d <10R*|<10R*|<10R*|<10R*| 50Y| 10R 25R 30R 
0d <10R* |<10R* |<10R*|<10R*| 10R 25R 30R 0.72 Calorized : 
Od 10R 25R 30R 
Od 0 |<i0R*| 10R | 15R |<10R|<10R* <10R <10R 
Od 0 |<10R*|] 10R | 15R |<10R|<10R* <10R 10R 0.72 Lead Plated ne 
Od 0 |<10R*] 10R | 15R |<10R|<10R* <10R | <10R 
0 2R*} 60R | 70R | 80R |<10R| 30R 10R 10R 4 i 
0 20R*| 50R | 70R | 80R |<10R| 50R 10R 10R 0.72 Amaloy at 
0 0 0 0 0 |<i0R| 25R Od 0d 
} 
<10R 0 0 0 0 0 0 a : 
<i0R 0 0 0 0 0 0 
15R 0 0 0 0 0 0 =) 
60R 0 0 10Y| 100Y | 0 0 ~%) 
35R 0 0 10Y} 100Y | 0 0 
60R 0 0 10Y} 100Y | 0 0 ; 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 ‘ ; 
0 0 0 0 0 0 0 ~ 
40Y 0 0 0 0 0 0 
40Y 0 0 0 0 0 0 i i 
40Y 0 0 0 0 0 0 aM 
0 0 0 0 0 |<10R | <10R : 
0 0 0 0 0 |<i0R | <10R _ 
0 0 0 0 0 |<i0R | <i0R 
85R 0 0 R |<10R| <10R |<10R 10R 
100R 0 | |<i0R 10R |<ioR| <i0R |<10R | 10R 
0 0 |<10R |<10R <10R |<10R] <10R ... 
Od 0 0 0 0 0 0 0 0 0 
Od 0 0 0 0 0 0 0 0 0 0.50 ; 
Od 0 | o 0 0 |: 0 0 0 0 0 
Od WY | 5oY | soy | 100Y | 30Y] 50Y | 100Y| 100Y | 20R*l20R-s0Y 
od | 75y | soy | 100y |<1oy| soy | 100Y| 100Y | .... 
Od | 75Y |. 80Y | 100Y | 10Y] | 100Y| 100Y | 10R*|10R-90Y 
10R 0 | 20R | 40R | 70R |<10R| 20R | 40R | 100R | 100R 
0 | 2R | 40R | 70R |<10R| 70R | 100R | 100R | 100R 0.26 
10R Bi 0 | 20R | 40R | 7OR |<10R| 50R | GOR 60R | 100R 100R 
100R 0 | 0 0 0 0 0 0 |10R-90Y|<10R | <10R 
10R M0 | 0 0 0 0 0 |10R-90Y|<10R | <10R 
100R 0 | 0 0 0 0 0 |10R-90Y|<10R | <i0R 
100R 100R | 100R | 100R | 100R | 100R| 100R | 100R| 100R | i00R | 
100R 100R | 100R | 100R | 100R | 100R} 100R | 100R|} 100R | 100R | 100R 0.31 Lead Plated 
100R 100R | 100R | 100R | 100R | 100R| 100R | 100R} 100R | 100R | 100R a. 


190 REPORT OF SUBCOMMITTEE VIII oF ComMITTEE A-5 


TABLE V.—REPORT ON INSPECTION oF 


Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R - rusting of base 
a-in angle; <-—less than; e- edges; 


Exposure at Exposure at 
Brunot Island, Pa. Altoona, Pa. 


16 43 63 17 44 69 
Weeks | Weeks Weeks | Weeks | Weeks 


Nipptes anp 


Electro Galvanized Nipple 1.68 
Malleable Iron Nipple 1.61 

Ell 1.55 
Electro Galvanized ee 
Cast Iron Nipple 2.02 
Eli 2.36 
Electro Galvanized Nipple 1.96 
Malleable Iron ~ aaa 2.43 


2.90 
Electro Galvanized 
Cast Iron Nipple 1.82 
Eli 0.67 

Hot Dip Galvanized 1.82 
Malleable Iron 


Hot Dip Galvanized 
Cast Iron 1.44 


Hot Dip Aluminum 
Malleable Iron 3.20 


Hot Dip Aluminum 
Cast Iron 2.80 


Cadmium Plated 
Malleable Iron 


Cadmium Plated 
Cast Iron 


Cadmium Plated 
Malleable Iron 


Electric Sherardized 
Malleable Iron 


Electric Sherardized 
Cast Iron 


Gas Sherardized 
Malleable Iron 


Parkerized Cast Iron... 


Electric Sherardized 
Malleable Iron 


Electric Sherardized 
Cast Iron 


BS 


ss 


Amaloy Malleable Iron. 


Amaloy Cast Iron 


ooocococoooo 


4 
Average 
h 
| 0 0 
0 0 
{ a - 0 0 0 
0 
0 
0 0 0 
10Y 10Y 0 
10Y 10Y 0 
0 0 0 
10R | 15R 0 
0 15R 0 
0 0 0 
mee 
0 Od 
Rth}| 10Rth] 10Rth] 10Rth| 10Rth| 10Rth| 10Rth| 10Rth 0 
10Rth| 10Rth| 10Rth] 10Rth} 10Rth| 10Rth| 10Rth 10R¢! 
<10Rth| 10Rth} 10Rth} 10Rth| 10Rth} 10Rth| 10Rth| 10Rth 
<10Rth} 10Rth| 10Rth| 10Rth| 10Rth| 10Rth| 10Rth} 10Rth 
4 <10Rth} 10Rth| 10Rth| 10Rth| 10Rth| 10Rth| 10Rth| 10Rth 
<10R | 100R | 1 100R | 20R 100R | 100R 
4|<10R | 100R | 1 100R | 20R 2 | 100R | 100R 0 
Be } <10R | 100R | 1 100R | 20R | | 100R | 100R 
<10R | 100R | 1 100R | 30R |-100R | 100R | 100R 
| } | 100R | 1 100R | 30R | 100R | 100R | 100R 
ag 15R | 100R | 1 100R | 30R | 100R | 100R | 100R 
> i= 0 0 dd | 20R | 100R | 100R | 100R 
} 0 0 dd | 20R | | 100R | 100R 
: 0 0 dd | 20R | 95R | 100R | 100R 
wo <10Ys |<10Ys dd | 50R | 100R | 100R | 100R 
}] |<10¥s od | 30R | 100R | 100R | 100R 
ares <10Ys |<10Ys Od 40R | 100R | 100R | 100R 
7 ( 15Ys | 10Y 10R 0 0 0 Od 
| | oy 10Y | 0 0 | 
; 40Ys | 10Y 10Y 0 0 0 Od 
40Ys | 10Y | 1 <10R 0 Od Od 0d 
} 0.47 40Ys | 10Y | 1 6OR | 20Ys | Od Od Od 
40Ys | 10Y | 1 6OR | 10Ys | Od Od Od 
i <10R* 15R* | 100Ys | 0d Od 40R 
| }| 0.78 <10R* 10R* | 100Ys | Od | od 
<10R* 10R* | 100Ys Od Od 10R 
<10R* <10R | 100Ys | 0d Od | 10R 
a Gant } 0.84 <10R* <10R | 100Ys | Od Od | 30R 
= < < 
Parkerized 
0 0 0 0 |<10R |<10R 
 Meallleable 0 0 0 0 |<10R |<10R 
0 0 0 0 |<10R |<10R 
0 0 0 0 <10R |<10R 
L , 0 0 0 0 |<10R |<10R 
- fre <10R | 10R 15R 0 0 0 
| tor ik | o | 0 | 0 
a a <10R | 20R 40R 0 0 0 
0 |<10R 25R 0 
| 30R | 0 0 0 
<10R | 10R | 10R | 20R 0 0 0 
eee ove 0 0 0 
| 


COATINGS, ETC. (Continued). 


. Y - yellow or orange alloy rust; *-rust spots widely distributed; d- black or dark surface film (soot or dirt); 
3; n-near; s-stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. 


43 68 95 17 44 69 96 52 102 
yj Weeks | Weeks | W Weeks Weeks Weeks | Weeks 


iN. NIPPLES AND 


| 


Electro Gal- 
vanized Mal- 
leable Iron 
Electro Gal- 
vanized Cast 
Iron 
Electro Gal- 
vanized Mal- 
leable Iron 
Electro Gal- 
vanized Cast 
Iron 
Hot Di 
vaniz 
leable Iron 
Hot Dip Gal- 
Cast 
ron 
<10Rth Hot Dip Al- 
<10Rth : uminum Mal- 
<10Rth leable Iron 
<10Rth ; Hot Dip Al- 
<10Rth : uminum Cast 
<10Rth Iron 
Cadmium 
Plated Mal- 
leable Iron 


leable Iron 
Cadmium 
Plated Cast 
Iron 
Electric Sher- 
ized Mal- 
leable Iron 
Electric Sher- 
ardized Cast 
Iron 
Gas Sher- 
ardized Mal- 
leable Iron 
Gas Sher- 
ardized Cast 
Iron 
Parkerized 
Malleable 
Iron 


Parkerized 
Cast Iron 


Electric Sher- 
ardized Mal- 
leable Iron 
Electric Sher- 
ardized Cast 
Iron 

Amaloy 
Malleable 
Iron 


Amaloy 
Cast lron 


a 


AN A 


On Fretp TEsTs oF METatiic CoaTINGS 191 — 
OF 
M 
~edecs; 
Weeks 16 oq. 
| 
0 
0 
0 
0 
10Y 
10Y 
15R 
15R 
0 
0 
0 
0d 
0d 
od 
10Rth 10Rtt ny? > 
10Rth 10Rt! 
10Rtb 10Rtt 
100R 10Rt! 
100R 
100R 
100R 
100R Cadmiur 
100R 0 0 0 <10Y 20Y 50R 0 0 ane Plated Cast 7 
100R 0 0 0 <10Y 20Y 50R 0 0 Iron — f 
100R 0 0 0 | <10yY 1Y | | 0 Cadmium 
100R 0 0 0 | <10Y | | 0 4| Plated Mal- 
100R 0 0 0 | <10Y 10Y | 2R | 0 0 J 
100R 0 0 0 |<ty | 100Y | 6oR | 0 0 A 
100R 0 0 0 <10Y 100Y 60R 0 0 coe i 
Od 0 0 0 |<10Y | 100Y | 6oR | 0 0 me, 
0d 0 0 <10Y 10Y 100Y 100Y |<10R |<10R Le ; 
Od 0 0 |<10R | 10Y | 100Y | 100Y | 10Y | 10Y 0.63 1] 
0d 0 0 <10Y 10Y 100Y 100Y 10Y 10Y Shy 
Od 0 0 0 10Y 100Y 100Y 10Y 10Y ae 
0d 0 0 0 10Y 100Y 100Y 10Y |<10R 0.47 ioe 
40R 0 0 0 10Y | 100Y | 100Y | 10Y |<i0R ria 
Od 0 0 10Y | 100Ys | 100Y | 100Y | 10R*| 40R ‘i. 
10R 0 0 10Y | 100Ys | 100Y | 100Y | 10R*| 50R 0.78 \ 
10R 0 0 10Y | 100Ys | 100Y | 100Y | 10R*| 30R ts 
30R 0 100Y 10Y |10R-90Y|20R-80Y| 40R 10R* | 60R a 
Od 40orR| 40R | 10Y | 100Y | 100Y | 40R | 10R*| 20R 0.84 ie 
<10R 100Y | 100Y | 10¥ | 100Y | 100Y | 40R | 10R*| 20R We. 
<10R 20R | 25R*| 0 Od Od |<i0R | 40R | 50R 
<10R 20R ; 25R* 0 Od <10R 10R 40R 50R 
| 0 | of | Sion | aon | Son 
R < < 
<10R | 25R*| 0 od |<ior |<ion | 4on | sor |} .... {| 
0 10R 25R* 0 <10R <10R |<10R 40R 50R rh a 
0 0 0 0 0 0 0 |<10Y |<10R va 
0 0 0 0 0 0 0 |<10Y |<10R 0.75 Re 
0 0 0 0 0 0 0 |<10Y | 10Y ie 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0.82 
0 0 0 0 0 0 0 os Se 
0 70R 75R 15R 30R 50R 50R 20R 25R a an 
0 70R 75R 15R 30R 50R 50R 20R 25R 
0 70R 75R 20R 30R 50R 50R 20R 25R : es 
0 60R 75R 20R 30R 40R 40R 30R 30R ; m\,. 
| | | 3oR | 4oR | don | 3oR | |} .... {| 
60R 75R 15R 30R 40R 40R 30R 30R : 3 


192 REPORT OF SUBCOMMITTEE VIII oF Com™MiITTEE A-5 


TABLE V.—REPORT ON INSPECTION of 


Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100- approximate percentages; R - rusting of bay 
a-in angle; <—less than; edged 


Exposure at Exposure at 
Brunot Island, Pa. Altoona, Pa. 


16 43 68 95 17 44 
Weeks | Weeks Weeks Weeks | Weeks 


Tower CLaMPs 


Bolt 0.31 
Electro Galvanized 
Malleable Iron Chapt 5 


Electro Galvanized 


Cast Iron Bolt 0 90 


Electro Galvanized Bolt 0.02 


Malleable Iron Clap 


Cast Iron Clamp 0 74 


0 10R stud 
0 10R stud 
0 10R stud 
0 10R stud 
0 10R stud 
0 10R stud 


A 


Hot Dip Galvanized 1.53 
Malleable Iron 


Het Dip Galvanized 
Cast Iron 


Hot Dip Galvanized 
Malleable Iron 


Hot Dip Galvanized 
Cast Iron 


Cadmium Plated 
Malleable Iron 
Cadmium Plated 
Cast Iron 


Cadmium Plated 
Malleable Iron 


Cadmium Plated 
Cast Iron 


Electric Sherardized 
Malleable Iron 


Electric Sherardized 
Cast Iron 


Gas Sherardized 
Malleable [ron 


Gas Sherardized 
Cast Iron 


0<10R bolt} 0 15R bolt 
0<10R bolt} 0 15R bolt 
0<10R bolt} 0 ~~ bolt 


Parkerized Cast Iron 


Hot Dip Aluminum 
Malleable Iron....... 


Hot Dip Aluminum 
Cast Iron 


Amaloy Malleable Iron 


Amaloy Cast Iron... 


 &§ 
i 
Y 
sq. ft. 69 | % 
oa 
| | | <10Y 
<10Y| 10m 0 
10Y| 10m 0 
— 30R| 30mm 0 
30R | 100R st 
0 0 
2 0 ( 0 
& 4 0 0 0 
} 0 | OMK<IOR m 
0.28 10R 100R 100R 100R <10R 9OR |} 100R | 10 0 
i0R | 100R 100R 100R | <10R | 9OR| 100R| 100m 0 
10R | 100R 100R 100R 80R | 9OR| 100R| 10m 0 
| ‘9.28 10R | 100R 100R 100R 80R | 9OR| 100R| 10m 0 
10R | 100R 100R 100R soR | 100R| 10m 0 
100R 100R 100R 100R 100R 90R | 100R | 100MKIOR sti 
i 100R | 100R 100R | 100R | 100R | 100R} 100MKIOR st 
0.17 100R 100R 100R 100R 100R | 9OR| 100R| 100MKIOR str 
| 100R 100R 100R 100R | 100R| 100MKIOR 
30R 100R 100R 100R | 5OR| 75R| SMKIOR stu 
| cor 100R | 100R | 5OR| 75R| 100m <I0R 
A 60R 100R 100R 100R 90Y 50R| 75R| <10R 
if ; \ 0 0 0 0 0 0 0 | OM <I0R 
j a 0 0 0 0 0 0 | 0 
ij 1 Amt | <10Ys| <10Ys Od 10R 0 0 Od| ¢ 0 
| 0.50 <10Ys Od 108 0 od| <ioy 
<10Ys| <10Ys Od 0 0 0 Od | 
<10Ys| <10Ys Od 0 0 0 Od | <10Y 
| 0.63 <10Ys Od 0 0 0 Od <10R 
| 10Ys| <10Ys Od 0 0 0 Od | <10R 
Parkerized Malleable | \ 0 <10R 10R 10R 0 <10R <10R} 109% <10R 
0 15R 15R 40R 0 0 0 0 0 
* 0 0 15R bolt 0 |<10R| <10R| 10 0 
ihe 0 0 15R bolt 0 |<10R| <10R| 0 
| 0 0 15R bolt 0 |<10R| <10R| 10mm 0 
iw \ 0 0 0 0 o| 0 
0 0 0 0 0 0 | 0 
a u“ 0 0 0 0 0 0 0} 0 0 
i+ 0 0 0 0 0 0 | 0 
a 75R | 100R 100R 100R 50R | 6oR| 75R| 0 
a 75R 100R 100R 100R 50R | 70R| 
40R | 100R 100R 100R 50R | GOR| 90R| 
80R 80R 85R 50R | GOR| 6OR| 70MM WOR 
i 30R 80R 80R 85R 50R 60R 60R| 70m 60R 
50R 80R 80R 85R | GOR| 6OR| OR 


TION 
ing of b 
edge 


h-threads; n-near; stain. 


Fietp Tests or ME 


{gTALLIC COATINGS, ETC. (Continued). 
; Y - yellow or orange alloy rust; *- rust spots widely distributed; d-— black or dark surface film (soot or dirt); 


J 


TALLIC COATING 


7 


193 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. Average 
Weight, 
39 02. per 
seks 43 68 95 17 | 44 | 69 | 96 52 102 sq. ft. 
Weeks Weeks Weeks | Weeks} Weeks} Weeks} Weeks} Weeks | Weeks 
— Tower CLamps 
10Y | 
| 0 0 0 0 0 0 0 0 0 0 0 | Bolt 0.31) |Electro Gal- 
0 102 0 0 0 0 0 0 0 0 0 0 Nut 0.54 > |vanized Mal- 
10Y | 102 0 0 0 0 0 0 0 0 0 0 Clamp 1.15 } jleable Iron 
10Y| 10m 0 0 0 0 0 0 0 0 0 0 | Bolt 0.28) |Electro Gal- 
10Y} 10) 0 0 0 0 0 0 0 0 0 0 |Nut 0.56 }|vanized Cast 
30R| 308 0 0 0 0 0 0 0 0 0 0 Clamp 0 90 } |[ron 
30R | 100R stud} 0 100R nut} 100R nut | 0 100R nut 0 0 0 0 0 0 Bolt 0.02) {Electro Gal- 
30R| 60MM 100R stud} 0 100R nut} 0 100R nut | 0 100R nut 0 0 0 0 0 0 Nut 0.01 } |vanized Mal- 
| stud) 0 100R nut} 0 100R nut | 0 100R nut 0 0 0 0 0 0 Clamp 0 46 } |leable Iron 
60R | IOOR stud} 0 100R nut} 0 100R nut} 0 100R nut 0 0 0 0 <10R | <10R | Bolt 0.04) |Electro Gal- 
40R| 40M 100R stud| 0 100R nut | 0 100R nut | 0 100R nut 0 0 0 0 0 <10R | Nut 0.04 } |vanized Cast 
0 OMB I00R stud} 0 100R nut | 0 100R nut |} 0 100R nut 0 0 0 0 <10R | <10R | Clamp 0.74) |fron 
0 0 0 0 0 0 0 0 0 0 0 0 Hot Dip Gal- 
0 0 0 0 0 0 0 0 0 0 0 0 1.53 vanized Mal- 
0 0 0 0 0 0 0 0 0 0 0 0 leable Tron 
0 0 0 0 0 0 0 0 0 0 0 0 Hot Dip Gal- 
0 |] 0 0 0 0 0 0 0 0 0 0 0 1.75 vanized Cast 
0] 0 0 0 0 0 0 0 0 0 0 0 [ron 
0] 0 0 0 0 0 0 0 0 0 | ORth ORth Hot Dip Gal- 
0 | 0 0 0 0 0 0 0 0 0 | ORth ORth 2.00 vanized Mal- 
0 0 0 0 0 0 0 0 0 0 ORth ORth leable Iron 
0 | OM<IOR nut 0 0 0 0 0 0 0 | ORth ORth Hot Dip Gal- 
0 | OMK<IOR nut 0 0 0 0 0 0 0 | ORth ORth 2.38 vanized Cast 
100K 0 0 0 2. 2. ORth | [ron 
100R 0 0 0 I< < 5 0 |<10Rth , 
100R 0 0 0 0 0 0 0 0.28 
100R 0 <10Y 10R 0 S10R <10R 10R 0 0 
100R 0 <1 OR} 90 0 ; 
100R 0 0 0 0 0 |<1i0R| 0 0 0.28 { Plated 
100R 0 0 0 0 0 |<10R|<10R| 50R 0 0 
100R 10R stud 0 <10R 40R 0 60R | 100R} 100R 20R 69R 0.15 Cadmium Plated 
100R 10R stud 15R 20R 50R 10R| 100R} 100R| 100R 25R | 10cR ; { Malleable Iron 
100R 10R stud) <10R 50R 50R |<10R} SOR] 100R| 100R 25R 90R Cadmium Plated 
100R | 100MKIOR stud] 30R 40R |<10R| 100R| 100R| 20R | 0.17 { 
75R| stud] <10R 30R 30R |<10R| 80R]| 100R} 100R 15R 
75R | 100mm <10R 10R 10R 10R |<10R| 50R]| 100R| 100R| 100R | 100R Electric Sherard- 
75R| Se <10R 15R 30R 40R 10R} 90R] 100R| 100R| 100R | 100R 1.75 ized Malleable 
0 | <10R 100Y SOY 90R 100R 100R 100R 100R [ron 
| 0 <1 10Y| 10Y|<1 <10R | <10R 
o| om 0 0 0 0 |<10Y| 10Y|<i0R 0 1.82 { 
Od | | ax a <10Y <10R <10R 108 
Od | ) <10 0 10R - 10Y| 1 0 | <10 
od) Mm <ioy | 20Y | 10R-60Y| 10Y| 20Y] 25Y] 100Y 0 0 0.50 { 
Od) | ior | ioy| sov| sor | 
Od} < 40 60 10Y| 20 100 
oi| | 40R 4oR | 10Y| 20Y| 50Y| 100Y| 50R | 100R 0.63 { 
<10R| <10R 25R 40R 60R 10Y| 20Y|] 100Y 50R | 100R 
o| 0m 0 100R 100R 100R 0 | 100R| 100R| 100R} 100R | 100R Parkerized Mal- 
<10R| 1mm 0 100R 100R 100R 0 | 100R| 100R| 100R} 100R | 100R cane leable Iron 
<10R| 1m 0 10R 20R 30R 0 |<10R| 10R| 15R}| 100R | 100R Parkerized Cast 
<10R| 1m 0 10R 20R 20R 0 |<10R| 25R| 100R | 100R — 
o | Om 0 10R 20R 20R 0 |<10R{ 10R| 25R} 100R | 100R 
o | 0 0 0 0 0 0 0 0 0 |0 50R nut] ORth { Hot Dip Alumi- 
0 0 0 0 0 0 0 0 0 0 {0 50Rnut} ORth 3.16 num Malleable 
0 0 0 0 0 0 0 0 soR nut ORth | |fron 
0 0 0 0 nut 
| 0 0 0 0 o | 0 | | 50Rnut| ORth 2.51 { 
75R| 0 0 0 0 0 0 0 0 {0 50R nut] ORth 
70R| 100R 100R 100R 100R | 100R] 100R| 100R| 100R} 100R | 100R 
100R 100R 100R 100R | 100R}| 100R| 100R| 100R 95R | 100R { i abl 
60R | 100R 100R 100R 100R | 100R| 100R}| 100R} 100R 80R | 100R 
60R| 7g 6OR 60R 60R 70R 60R| 60R} 60R| 60R 80R 80R Amaloy Cast 
60R| GOR 60R 60R 70R | 6OR| 60R| 6OR| 6OR| 80R | 80R { 
60R 60R 70R 60R| 60R| 60R} 6OR} 100R | 100R 


q 
i 
in 
4 
- 
hs 
ik, 
| 
e 
vi 
De 
Phy >>, ‘al 
al 
‘a 
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194 REPORT OF SUBCOMMITTEE VIII or CommiTTEE A-5 


TABLE V.—REPORT ON INSPECTION 


Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R - rusting of Pireads 
a-in angle; < —-less than; e- 


Exposure at Exposure at a. 
A Brunot Island, Pa. Altoona, Pa. 
verage 
Coating 
oq ft. | 16 43 | 95 | 17 | 44 | 69 
Weeks | Weeks | Weeks | Weeks | Weeks | Weeks | Weeks | W 


14 sy 14 By ANGLES 


10Ya| 25Ra 


0 0 o | o | o 

0.47 0 0 10Ra} 25Ra} 0 20Ra} 40Ra} | 
0 0 | 20Ra| 35Ra| 0 | 20Ya! 40Ra| 

0 0 0 od | od | 40 |<10Ral<immy | 

1.091] 0 0 0 | od | | o | o | om | | 
0 0 o | | o of 

0 0 o | o | o | o | o | omy | 

3.16)| 0 0 | o | o | o | omy | 
0 0 o | od | o | o | o Jo 

30Ra| 90Ra | 100R | 100R | od | | of a8 

0.89)| “0 | | 9R| od | | | 

| <10Ra | 70R | od | | od 

0 | | 10R | 20Ra| sor | 100R | | 

0.121] 0 0 | 100¥ | 10R |<10Ra| 90R | 100R | 
0 0 | 100¥ |<10R |<1oRa| 75R | 100R | 1 

100Y |75R-25Y| 100R | 100R | o | | | 

0.141] 100Y |50R-50Y| 100R | 100R | 0 | od | od | | 

100Y |75R-25Y| 100R | 100R | o | od | od 

0 0 od | od |<1or | 90R | 100R | | 

0 0 0d Od |<10R | 80R | 100R | | 1, 
0 0 od | od |<ioR | 95R | 100R | 1 

o | |<10R*|<10R* od | od 

0 | 0 | od | od |< 
0 <10R* |<10R*|<10R*| 0 0d Od |< 


By 13 sy }-1n. Copper-Bzarina STEEL ANGLES 


—— 


0 0 15Ra| 30Ra| 0d 20Ra| 50Ra| 7 
0.76 0 <10Ra 20Ra} 30Ra Od |<10Ra} 50Ra 
0 0 15Y 35Ra 0d 20Ra| 70Ra 
0 0 0 od | od | oO 0 
0.47/| 0 0 0 Od | od | | 30Y 
0 0 0 0d 0d 0 {|<10Y | ! 
0 0 o | | 
Hot Dip Galvanized.............. 3.20 0 0 0 Od 0 0 0 ( 
0 0 0 0d 0 0 0 
Pei 20Ra 50R 75R | 95R 0 0 0d 
Hot Dip Aluminum.............. 1.11 0 10R 75R 90R 0 0 0d ( 
<10Ra 50R 75R | 100R 0 0 0d 
od Od od | oa |<ior | 7oR | gor |1 
Cadmium Plated.................] 0.65 Od 0d 0d Od |<10R 70R | 80R |! { 
0d 0d 0d 0d 30R 9OR | 100R } I 
( 
0d 0d 0d ( 
Electric Sherardized.............. 0d Od Od ( 
Od 0d Od 
<1 


| 
i ow i I 
° 
4 
» 
‘ | | | | | | | 
— 
Cadmium 
i 
. Bleeteie § 
a 
| Lead Pla 
| 
fam 
| 0 | <10R |<10R |<10R | 0 0 
- 
i” 


5 
COATINGS, ETC. (Continued). 
. CTLOM - yellow or orange alloy rust; *-rust spots widely distributed; d- black or dark surface film (soot or dirt); 
usting of } n-near; s- stain. 
an; 


Exposure at Exposure at Exposure at 
: State College, Pa. Sandy Hook, N. J. Key West, Fla. 
a 
63 | 95 7 44 69 52 102 | sq. ft 
on 3 | Weeks | Weeks} Weeks} Weeks | Weeks Weeks Weeks | Weeks | Weeks 
— By 13 py }-in. ANGLES 
1| o| o 0 10Ra 15Ra 0 0 
0 |<10 0 0 0 0 0 0 0 0 0 0.47 { |Riectro. 
40Ra| | of o| 0 0 0 0 0 {|Gaivaize 
a ) 
0 o 0 0 0 0 0 
| o 0 0 0 0 0 |1.0 Electro 
0 | | o o | <10R 0 <10Ra 0 0 { [Galvanised 
0 o}| of o 0 0 0 0 0 
| | o ol o 0 0 0 0 0 Hot Dip 
0 | o 0] 0 0 0 0 0 0 
0 o} o 0 0 0 0 0 
Od | Wy | o 0 0 0 0 0 Hot Dip 
| | o 0] 0 0 0 0 0 0 {Aluminum 
0 0 <10R | 15R 30Ra 35Ra | 10R 15R 
100R | 10 20R| 25R| 0 10R <10Ra | <10Ra 0 0 
= 7 <10R |<10R|<10R|<10R | <10R 30Ra Ra 0 0 
<10R | 10R| 0 30Y 90Y 100Y | 100Y | 100Y 
Od | 0 0 | 0d |<10R |10R-90Y|<10R-90Y|10R-90Y| 50Y 50Y 0.14{ 
Od | | | 20Y|<10R|<i0R | 90Y |10R-90Y) 50Y 50Y 
w|100Y | 100Y| 30R| 100Y | 20R 95R 100R |50R-50Y|75R-25Y Ges 
100R | 10 | 30R | GOR} 85R| 100Y | 20R 95R 100R |50R -50Y|50R -50Y 
= | 100Y | 100Y| 20R] 100Y 20R* 95R 100R |50R-50Y|80R -20Y 
Re|<10R | 10R| 15R|<10R | 10R* 20R* 20R* | 10R 15R 
Od | 10R| 15R|<10R | 10R* 20R* 20R* | 10R 10R 
| 15R| 20R|<10R | <10R* | <10R* 20R* | 10R 10R 
1} 13 ny }-1n. Copper-Bzarina ANGLES 
| o o 0 <10Y | <10Ra 0 0 
50Ra| 7 0 o 0 0 0 0 0 0.76 { |Electro, 
0 0 0 0 0 0 Galvanized 
0 o 0 0 0 0 0 
0 0 o | o |<10R 0 0 0 0 0 | 0.47 { |Electro 
at 0 o| o| o 0 0 0 0 0 Galvanized 
0 0 0 0 0 0 0 0 0 : 
o | of o| o 0 0 0 0 0 Hot Dip 
0 ol] o 0 0 0 0 0 Galvanized 
0 0 0 0 0 0 0 0 0 ° 
Od of] 0 0 0 0 0 0 
| 0 0 0 0 0 0 0 0 0 mee 
0 0 | o | 10R 40R 60R 0 0 
QoR | 0 | o | 25R 60R 60R | <10Ra | <10R |o.05{ 
0 Oo} 0 <10R | <I10R 0 0 
| od] od] o 10Y 75Y 100Y 25Y 56Y 
od | Oi | od} od| 75Y 100Y 40Y 50Y { [Blectric. 
od | od| od] 10Y soy | 100Y | soy | 50Y Sherardized 
* Gas 
30R| 35R|<10R | <10R | <10R | <10R 10Re 10Re 
04 10R| 15R|<10R | 10R | 10Re| 10Re = Lead 
<10R*| 15R|<10R | <10R 10R 20R 10Re | 10Re 


‘ i 
.a- i 
‘ 
| 
| 
ws 
+ 
. 
4 
2 


‘ TABLE V.—REPORT ON INSPECTION 0 
Abbreviations and Symbols Used: 0- no rust; 5, 10, 25, 100- approximate percentages; R - rusting of b; 
g-inangle; <—less than; e edges! 


Exposure at 
Brunot Island, Pa. 


43 68 95 17 
Weeks | Weeks Weeks | Weeks 


No. 14 By 23-1n Pram Sree. Fiats 


ooo ooo soe 


ecco ooo 
eco oco ooo ooo 


R22 ©°° £22 


= 
~ 


0 
0 
0 
10 20R 
0 
0 
0 


sy 23-1n. Fats 


10R - 60Y 


coo ooo 
ooo 


ooo. ooo ooo 
ooo ooo ooo ooo 
222 e222 


88 S85 222 eee 
gs 88 
ooo 


196 REporRT OF SUBCOMMITTEE VIII oF CommiTTEE A-5 

(| 045 0 0 | 
= Electro Galvanized Od od od 
Hot Dip Galvanized...........| 3.16! 0 

Hot Dip Aluminum...........| 0.89 0 Od Od 
0 Od | 

100R | 10R | 100R | 100R| 

100R | 95R | 100R | 100R| 
100R 100R | 20R | 100R | 100R| 9 
|10R-90Y| 10Y | Od Od | | 
Electric Sherardized...........| 0.584 Od 100Y 10Y |<10R | <10R | <10RMyoy | 1 
<10R | 10R-90Y} 10Y |<iOR | <10R| | 1 
100Ys | 100Ys | 100Y | 100Ys} 0d | Od Moy | 1 
Gas Sherardized..............| ....4]| 100Ys 100Ys 100Ys | 100Y | 100Ys Od Od | 1 
7 aes re 100Ys | 100Ys 100Ys 100Ys | 100Y | 100Ys 0d Od Mooy | 1 
0 |<10R*| <10R <10R 0 0 Od | O01 
@ <8 <10R 0 0 Od} Mo |< 
© |<toR*} <10oR | | 0 0 Od | 
Electro Galvanized .......... { 
at Dip 3.20; 
Hot Dip Aluminum...........} 0.47; 
| o |<10R 
Cadmium Plated .............) ....4|<10R_| 30R 
<10R°| 95R | 
Electric Sherardized..........] ....1| | 
{| 10¥ | 15R 20R 30R | 100Ys |<i0R | <10R | <10R 
< 
{| 100Ys| 50Ys Od Od 100Ys | 100Ys 0d 0d 
Od Od | 100Ys| 100Ys| Od | | 
| 100Ys| 75Ys Od Od | 100Ys| 100Ys} Od | Od |), 
|<wR | <ton | <toR | 0 od | 04 More 
|<10R | <10R <10R 0 0 Od | |< 
0 |<10R | <10R | <10R 0 0 Od | 


ION O 
ng of 
96 
s | Weeks 
80R 
5OR 
10R 
i 0d 
| 0d 
| Od 
0 
0 
0 
d 0d 
d 0d 
d Od 
100R 
R} 100R 
R | 100R 
d 04 
R | <10R 
R 15R 
id Od 
id 0d 
id Od 
id Od 
Od 
| 100R 
| OR 
| 85R 
) 0 
) 0 
) 0 
) 0 
) 0 
) 0 
Od 
0d 
0d 
OR | 100R 
OR | 1008 
OR | 100R 
OR | <10R 
108 
OR | <108 
Od 0d 
Od 0d 
Od 0d 
Od 0d 
Od Od 
Od 04 


Fretp Tests or METALLIC COATINGS 


ETALLIC COATINGS, ETC. (Continued). 


. Y - yellow or orange alloy rust; *-rust spots widely distributed; d-—- black or dark surface film (soot or dirt); 


-threads; n-near; s-stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N J. Key West, Fla. Average 
Weight, 
oz. per 
w | 43 68 95 17 44 69 96 52 102 sd. ft. 
eeks | Weeks | Weeks Weeks | Weeks Weeks Weeks Weeks Weeks Weeks 
No. 14 sy 23-1n. Sree. Fiats 
0 | 0 0 0 0 9 0 0 0 0 
0 | 0 0 0 0 a 0 0 0 0 0.45 
0 | 0 0 0 0 0 0 0 0 0 —n 
0 | 0 0 0 0 9 0 0 0 0 Galvanized 
0 | 0 0 0 0 0 0 0 0 0 0.70 | 
| 0 0 0 0 0 0° 0 0 
0 | 0 0 0 0 0 0 0 0 0 ; 
Hot Di 
0 | 0 0 0 0 0 0 0 0 0 3.16 P 
0] 0 0 0 0 0 0 0 0 0 | Galvanized 
0 | 0 0 0 0 0 0 0 0 0 
0 | 0 0 | 10R 0 0 0 0 0 
0 | 0 0 0 0 0 0 0 0 0 
0 | 0 0 |<10R 60R 902 100R 0 0 
0 | 0 0 0 0 0 <10Y 10R 0 0 oo 
0] 0 0 0 0 <10Y 15R 30R 0 0 
wy | 100Y | 100Y | 100Y |<10R |<10R-90Y|<10R-90Y| 10R-90Y 10R 10R - 90Y | 
wy | 100Y | 100Y | 100Y |<i0¥ |<10R-90Y|<10R-90Y| 10R-90Y|  10R 10R-90Y] 0.58} | 
WY | 100Y |10R-90Y|90Y-10R| 10Y |<10R-90Y|<10R-90Y|<10R-90Y| <10R |<10R-90Y 
my |100y | 100Y | 100R | 10Y 50Y 100Y 100Y 50Y 10R - 90Y vue 
| | 1ooy | 100R | 75Y | 100¥ 100Y 100Y toy <10R-40¥] }.... { | dined 
|100Y | 100Y | 100R | 50Y 80Y 100Y 100Y 10Y  |<10R-90Y 
Re] 10R | 10R 10R |<10Re| <10R <10R <10R <10Re <10Re 
0 | 10R 10R |<10Re| <i0R <10R <10R <10Re | <i0Re |}.... { 
0 |<1or | 10R 10R |<10Re| <10R <10R <10R <10Re <10Re 
No. 14 py 2}-1n. Copper-Bearine Street Fiats 
0 | 0 0 0 0 0 0 0 0 
0 | 0 0 0 0 0 0 0 0 0 0 29 
0 | 0 0 0 0 0 0 0 0 0 
0 | o 0 0 0 0 0 0 0 0 Galvanized 
01 0 0 0 0 0 0 0 0 0 0 62 7 
0 | 0 0 0 0 0 0 0 0 0 
09 | 0 0 0 0 0 0 0 0 0 , 
Hot Di 
0 0 0 0 0 0 0 0 0 0 3.20 P 
0 | 0 0 0 0 0 0 0 0 0 Galvanized 
0 | 0 0 0 0 0 0 0 0 0 , 
0 | 0 0 0 0 0 0 0 0 0 0.47{ | Hot Dip 
0 | 0 0 0 0 0 0 0 0 0 Aluminum 
y 0 0 0 0 0 0 0 15Re 20R , 
0 0 0 0 0 0 <10Re 20R 
0 0 0 0 10R 50R 90R 100R <10Re <10R “ 
WR |<10R |10R -90Y]10R - 90Y| <10Y 100Y 100Y 100Y |<10Re-25Y|<10R-90Y Electric 
|10R-90Y} 100Y |<10Y | 100Y 100Y 100Y |<10Re-25Y|<10R-90Y| |}... { 
10R 10R | <10R |10R-90Y | 15R-85 Y|<10Re-25Y|<10R -90Y 
100y | 100Y | 100Y | 10Y 70Y 75Y 100Y |<10Re-25Y|<10R-75Y Ges 
100Y | 100Y | 100Y | 5oY | 100Y 100Y 100Y 25Y  |<10R-90Y|}.... { 
1ooY | 100Y | 100y | 75Y | 100Y 100Y 100Y 15R  |<10R-75Y 
<10Re| <10Re | <10R* |<10Re| <10R* | <10R* | <10R* <10Re 10R | 
<10Re| <10Re | <10R* |<10Re| <10R* | <10R* | <i0R* <10Re <10R ie { 
¢|<10Re| <10Re | <10R* |<i0Re}] <10R* | <10R* | <i0R* <10Re <10R |} 


: Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100- approximate percentages; R- oiaiiie fl 
in angle; < less than; edg 


1.61 


0.33 


Bolt 0.29 
Nut 0.10 


Bolt 0.22 
Nut 0.11 


= 


R22 


Hot Dip Galvanized 


coo ooo 


oco 


Cadmium 


Electro Galvanized........... i 


Bouts 


Hot Dip Galvanized 


ooo ooo 
coo ooo ooo 
ooo ooo 


Electro Galvanized 


coo ooo 


| 
198 REPORT OF SUBCOMMITTEE VIII oF ComMiITTEE A-5 
Exposure at Exposure at 
Brunot Island, Pa. Altoona, Pa. St 
4 i Coating 4 os. per 
ft. 16 43 68 95 17 44 69 96 16 
aren b 1 Weeks | Weeks | Weeks | Weeks | Weeks | Weeks | Weeks | Weetliiaks | 1 
1 4 sy 6-1n. Bouts 
90Ys| 10Ys} od | od | | Od | 
0.68 90Ys| 10Ys} Od | 0d | 100Ys| 0 Od | 
Sb 90Ys} 10Ys 0d Od | 100Ys 0 Od 
1.10 0 0 0 0 | 0 od | 
0 0 0 0 0 0d OM 
0 0 0 0 0 0 | 40Y | 
Hot Dip Galvanized............ 0 0 0 0 0 0 | 40Y | 
0 0 0 0 0 0 | 40Y | 
0 |<10R | 80R | 100R| 0 | 10R]} 9OR | 100m 
| Electro Galvanized............. 0 | 50R | 95R | 100R | | 9OR | 100R | 
7 ee 10R | 95R | 100R | 100R | 40R | 90R | 100R | 1000 9 
100R | 100R | 100R | 100R | O | 80R | 100R | 
(| {| | toon | toon | tor} o 
‘ 100R | 100R | 100R | 100R | 0 80R | 100R | 100M 
ti ath tiny 0 | 10Y | 90R | 100R | 95R | 100R | 100R | 1000 9 
ge | | | 0 | 10Y | 90R | 100R | 100R | 100R | 100R | 100m 9 
0 0 90R | 100R | 100R | 100R | 100R | 100 
= 
0 
0 
IOR 
OU IOR 
i 0 0 0 
1.40 0 0 0 7 
0 0 0 0 0B 0 
i's auR | 95R | 100R | 0 9OR | 100R | 9 
sea 30k | 95R | 100R | © | 9OR | 100R | 100m 9 
| 
7 100R | 100R | 100R | 90R | 100R | 100R | 1000 wR 
1.49 100R | 100R | 100R | 9OR | 100R | 100R | 
100R | 100R | 100R | 100R | 100R | 100R | 100 
; ; 30R | 100R | 100R |<10R | 20R | 100R | 1000 o 
0.20 0 | 100R |<10R | 20R | 100R | 100% 0 
25R | GOR | 100R |<10R | 90R | 100R | 1000 9 
o | 0 Mwy 
? 0.79 0 0 Ry 
| 0 Ruy 
Aj ial 0 0 
1.48 0 0 
R | 100R | 9 
| 0.21 R | 100R | 1002 0 
R | 100R | 10028 9 
_ ‘ 50R | 100R | 100R | 0 | 100R | 100R | 1002 0 
ee hw 0.20 70R | 100R | 100R | 10R | 100R | 100R | 1002 0 
ee 70R | 100R | 100R |<10R | 100R | 100R | 10028 0 
~~ . 100R | 100R | 100R | 100R | 100R | 100R | 100R | 100m 
a a Cadmium Plated............... 0.30 {| MH | 100R | 100R | 100R | 100R | 100R | 100R | 1002Mwr | 
Gare 7% 100R | 100R | 100R | 100R | 100R | 100R | 100R | 1002 Rion | 


| On Fretp Tests oF METALLIC COATINGS 199 


COATINGS, ETC. (Continued). 
ting of b ; Y - yellow or orange alloy rust; *-rust spots widely distributed; d— black or dark surface film (soot or dirt); 
edg "threads; n-near; 8 stain. 
t Exposure at Exposure at Exposure at 
a. State College, Pa. Sandy Hook, N. J. Key West, Fla. Average 
Weight, 
02. per Coating 
) 6 43 68 95 17 | 44 | 69 96 52 102 sq. ft. 
eks | Weeks | Weeks | Weeks | Weeks | Weeks] Weeks| Weeks| Weeks | Weeks | Weeks 
+ sy Bots 
Id 100Y | 100Y | 100Y | 20Y| 100Y| 100Y |20R-80Y|50R-50Y| 100nR 
Id 100Y | 100Y | 100Y | 20Y| 100Y] 100Y |20R-80Y|50R-50Y] 100nR 0.68 ) 
id 100Y | 100Y | 100Y | 20Y] 100Y]| 100Y |\20R-80Y|50R-50Y| 100nR 
Sherardized 
Id Om 0 0 0 0 0 0 0 0 0 0 
Id Om 0 0 0 0 0 0 0 0 0 0 1.10 
Id OM 9 0 0 0 0 0 0 0 0 0 
Y | SOV 9 0 0 0 0 0 0 0 0 0 
ran 0 0 0 of of o 0 0 1.61 Dip 
| 0 0 0 of o 0 0 { Galvanized 
| 0 0 0 0 |<10R| 70R} 85R |<10Rnut/<10R 
| 0 0 0 0 | 0 |<10R|<10R 0 0 0.33 { |Electro. 
DR | 10080 9 0 0 0 0 |<10R { Galvanized 
| 0 15R | 70R | HR} 0} O} O 15R 20R |) 0.29 
ma ff) 0 0 0 0 0 0 0 60R 90R Nut 0.10 
| | 2R SOR} BR} ...] | 0 50R Cadmium 
OR | 1000 9 0 0 o | 6oR| 100R| 100R| 100R 0 0 Plated 
OR | 9 0 0 0 | 10R| 80R| 100R]| 100R 0 0 
OR | 0 0 0 50R} 100R} 100R} 100R 0 0 
sy Botts 
Od OM 0 Od Od 0 0 | 10Y| 10Y 0 0 
Od Om 0 0 Od 0d 0 0 | 10Y| 10Y 0 0 0.87 
Dd om 0 0 0d 0d 0 0 10Y} 10Y 0 0 
Sherardized 
Od |20R-80Y| 100nR| 100nR| 100Y| 100Y]| 100nR |50R-50Y] 100nR 
Od | |20R-80Y| 100nR| 100nR} 25Y| 100Y| 100Y] 100nR |50R-5O0Y| 100nR 0.70 
Od IOR |20R-80Y] 100nR| 100nR| 100Y]| 100Y| 100nR |50R-50Y| 1000R 
0 OR 0 0 0 0 0 0 0 0 0 0 . 
0 | OM 0 0 0 0 o| o| o| o 0 0 1.40 { |Hot Dip 
0 | 0 0 0 0 0 0 { |Galvaniea 
OR | 100K 0 0 0 0 0 |<10Y} <10R 0 0 
OR | 0 0 0 0 |<10R|<10R|<10R| 15R 0 0 eee 
OR | 0 0 0 0 | © |<10Y} <10R 0 0 
OR | 10008 or | 100R | 100R | 9OR | 75R| 100R| 100R| 100R | 9OR 95R | Plated 
OR | 1000i0R | <10R | 30R | 70R | 75R| 100R| 100R| 100R 10R 40R 1.49 
OR | 100208 90R | 100R | 100R | 100R} 100R| 100R 75R 95R 
OR | 10008 0 0 |<10R |<10R 0 0 |<10R} 70R |<10Rth | 10Rth 
OR | 100% 0 0 0 0 | 0 | 0 | |<ioRth | 65Rth 0.20 { |Blectro. 
OR | 100% 9 0 0 0 o| 0 10Rth Galvanized 


0 1m 0 0 0 0 0 0 | 10Y] 100Y 0 0 

] a 0 0 0 0 0 | 10Y| 100Y 0 0 0.84 

0 | WH o 0 0 0 0 | | 10¥| 100Y 0 0 
Sherardized 

0 0 | 100Y | 100nR| 100nR| 100Y] 100Y| 100nR |50nR-50Y} 100nR 

0 0 Hwy | 100Y | 100nR| 100nR| 100Y| 100Y| 100nR |50nR-50Y| 100nR 0.79 

0 0 Mwy | 100Y | 100nR| 100nR} 100Y| 100Y| 100nR |50nR-50Y| 100nR 

0 090 0 0 0 0 0 0 0 0 0 , 

| o | o | of] of of o 0 0 1.48 ed 

0 0 0 0 0 0 0 0 0 0 0 ee 

OR | 10028 0 0 0 0 0 0 0 10R 0 <10R 

OR | 1 . 0 0 0 0 0 0 0 50R 10Rth | 10R 0.21 

OR | 0 0 0 0} I5R | 10Rth | 15R Electro 

OR | 10088 0 0 0 30R 0 0 Galvanized 

OR | 10h 0 0 0 0 0 |<10Y|<10R} 20R 0 0 0.20 

OR | 10h 0 0 0 0 0 |<10Y|<10R| 50R 0 0 

OR | <10R | 50R | 50R | 20R| 100R| 100R 50R 95R 

OR | 100FMioR | <ioR | 50R 30R| 90R| 100R| 100R 40R 60R | 0.30 (ion 

OR | 100hRI0R | <1i0R | 5OR | 70R | 40R| 95R| 100R| 100R 50R 80R 


> 
4 

|! 

| 

4 py 24-1n. Bours 
ag 
is 
at | 


200 REPORT OF SUECOMMITTEE VIII oF CommiTTEE A-5 


TABLE V.—REPORT ON INSPECTION 
Abbreviations and Symbols Used: 9-no rust; 5, 10, 25, 100- approximate percentages; R - rusting i} 
a-in angle; <-—less than; e- 


Exposure at Exposure at 
Average Brunot Island, Pa. Altoona, Pa. 
Weight, 
02. per 


43 68 17 44 69 
Weeks Weeks | Weeks | Weeks 


2 py 1}-1v. Bouts 


Sherardized 


ooo ooo 
222 


Hot Dip Galvanized... 


coco coco ooo 


ooo ooo 


Electro Galvanized 


coo 


Cadmium Plated 


Sherardized...... 
Cadmium Plated 


Hot Dip Galvanized 
Electro Galvanized in 30R -30Ys 
0d 


23-1n. Woo 


100Ys 
100Ys 
0 on 98% 
50R on 2% 


0 
100R 
0 
<10R* 
<10Rth 


> 
Y-y 
-threads; 
16 
1.20 Od HOY | 10 
f. 0d HOY | 100 
‘ ¥ 0 0 
- 0 
( 90R | 9OR | 10mm? | 
20R | 9OR | 10mm! | | 
| 25R | 90R | 10mm! | 
fi 
<I R | 100R | 100R | | 5 
0.14 R | 100R | 100R | 10mm? | | 
» et R | 100R | 100R | 10mm? | | 
- 
(1,2 R| 10 oR | 100R | 100R | 10mm? | 
| 0.15{| 100R | 100R| 100R} 100R | 100R | 100R | 100R | 10mm? | | 
100R | 100R| 100R} 100R | 100R | 100R | 100R | 
‘| 0 90 Ys Ys Ys Ys 0 0 0 | 10 
9.86 | Ys | Yes | Ys | Ys 0 o | o | Muy | 3 
0 
... |<10R*| 90R| 100R} 100R | 40R* | 100R | 100R | 10 
_ 0 30Y | sim? 
0 0 0 
: 4oR | 50R | sm? 
od | od OR* | 10 
No. 14 sy Screws 
0.94 | | s0Y|<10R| <10R 100Ys| 100Y | | 
Sherardized..................{ 0.86 50Y 100Y | <10R | <10R 0 0 my | 2 
4 Cadmium Plated................] 0.07 0 | <10R| 15R} 90R | 100R | 
_ Hot Dip Galvanized.............| 1.26 | 0 0 0 0 o | 10y| 2° 
Cadmium Plated................| 0.4 | 98R | 100R| 100R| 100R 100R | 100R | | 1 
Hot Dip Galvanized............] .... | 0 0 0 0 o | | 
IR | 100R| 100R| 100R 25R | 100R | | 
Electro Galvanized..............| Od | 10R| 40R| | 50R | 75R | 7mm? 
” ye On two specimens 
ke 


-CTION 


sting of 
in; e- 


59 
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ETALLIC COATINGS, ETC. (Continued). 


. Y - yellow or orange alloy rust; *- rust spots widely distributed; d - black or dark surface film (soot or dirt); 
-threads; n-near; s-—stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. Average 
Weight, Coati 
02. per oating 
16 43 68 95 17 44 69 96 52 102 sq. ft. 
ecks | Weeks | Weeks Weeks Weeks Weeks Weeks Weeks Weeks Weeks 
wy 1}-1n. Bours 
Y | 100Y 100nR 1000R 0 0 0 0 50R - 50Y 100nR 
100Y 100nR 100nR 0 0 0 0 50R - 50Y 100nR 1.20 
100Y 100nR 100nR 0 0 0 0 50R - 50Y 100nR 
Sherardized 
0 0 0 0 50Y 100Y 100Y 100nR 0 0 a 
0 0 0 0 50Y 100Y 100Y 100nR 0 0 0.89 
0 0 0 0 50Y 100Y 100Y 100nR 0 0 ; 
0 0 i) 0 0 0 0 0 0 0 . 
| 0 0 0 0 0 0 0 0 0 
0 | 0 0 0 0 0 0 0 0 0 aietti 
0 0 0 0 0 0 0 10R 0 10R 
Electro 
0 0 0 0 0 <10R 70R 80R 0 <10R 0.18 . 
0 | 0 0 0 0 0 0 30R 0 \OR Galvanized 
50R 50R 60R 0 0 10Y 40R 0 0 
0 0 0 0 0 0 ine eee 0 0 0.14 
0 0 0 0 0 0 0 0 i 
0 | 0 20R 50R 10R 9R | 100R | 100R | 20Yth 50R Plated 
0 0 10R 60R <10R 80R 100R 100R 10Yth 30R 0.15 
0 0 10R 60R <10R 80R 100R 100R 10Yth 20R 
1-1n. Roortne Nats 
OY | 100Y 100Y 100nR 90Y 100Y 100Y 100Y 5Y 100Y 0.90 — 
ized 
WY | | SOY | {| }<10R | 1000R | 100nR | 0 oy | °.86 
0 | 0 0 0 0 0 20R | 50R | 0 0 om 
0 0 0 0 0 0 0 0 0 0 1.34 { |Hot Dip 
0 0 0 0 P ou 0 0 0 0 0 1.15 -senanguaa 
on ectro 
0 | 20R | 4oR { 4oR | | | SOR oon 
R* | 100R 100R | 100R 30R 70R 75R 90R 50R 50R .. |Amaloy 
No. 14 sy 23-1n. Woop Screws 
OY | 90¥ 100Y 100nR 20nR 100nR 100nR 100nR 50Y <10R-50Y} 0.94 ISherardized 
Y | 20Y 20Y 20Y <10Y* <10Y 100Y 100Y <10Y <10R 0.86 . 
0 0 { 0 on 98% | 0 on 98% | Oon 99% | 0 on 98% | 0 on 98% | 00n 98% 0 0.07, {Cadmium 
R on 2% | Ron 2% Ron1% R on 2% | Ron 2% | R on 2% : Plated 
0 | 0 0 0 0 0 0 0 0 0 1.26 | |Hot Dip 
R |100R | 100R | 100R 9R | | 100R | 90R 95R | 0.04{ Cadmium 
0] 0 0 0 0 0 0 0 0 0 es 
R | 90R 100R 100R <10R 100R 100R 100R 100R 100R ...- |Parkerized 
0 0 0 0 { 0 on 95% | 0 on 80% f 
10R on 5%] 10R on 20%] f**** \ |G 
pi 
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TABLE V.—REPORT ON INSPECTION 


Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R - rusting of } 
a- in angle; < leas than; ¢- 


Exposure at 
Altoona, Pa. 


to 


Electro Galvanized 


Hot Dip Galvanized 


coo ooo ooo 
coo ooo ooo 


Cadmium Plated 


Electric Sherardized 


8 
S.. 


So 


Hot Dip Aluminum........... 


| 
| 
| 
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ooo ooo 


ooo sss ooo coco 


thet 


202 REPORT OF SUBCOMMITTEE VIII or CommMiTTEE A-5 
Exposure at 
Average| Island, Pa. | | 
7 ' ‘eat. | 16 | 43 68 44 69 | 9 ‘ 
Weeks | Weeks | Weeks | | Weeks | Weeks | wet 
| | | <10R | <10R 
0 <10¥ | 10 
0 | <10Y | , 
yt <10R | <10R | 
0 | 10Y| 2mm, 
0 
0 0 0 0 
' 0 0 0 
0 0 0 0 
60R | 100R | 100R | 100R| soR | 100R| 100R| 100mm) 
; 50R | 100R | 100R | 100R| 100R | 100R| 100R| 10 
30R | 100R | 100R | 100R | 100R | 100R| 100R | 100m) 
<10R | 40R | 80R | 100R| 10R | 5OR| 100R| 10mm) 
<10R | 60OR | 80R | 100R| 10R | 50R| 100R| 100 
<10R | 40R | 80R | 100R| 10R | 50R| 100R| 
o | om) 
0 | 
0d wy 
Gas d 0 : 
R} 100R | 100M op 
od | 
R| <10R| 1 
-arkerized <10R | 25R | 40R* 
= 
: 0 0 0 0d 0 0 
Srezt Hinges 
10R | 6OR | | 100R|<10R | 70R| 95R| 10 
_ 0.29 0 | 50R | 9R | 100R| 30R | QOR| O5R| 10 
<10R | 6OR | 9OR | 100R| 10R | 8OR| 95R| 
Cadmium 
0 | 20R | 9R | 100R| 20R | 90R| 10MM 
0.32 0 |<10R | 90R | 100R| 0 20R| 90R| 10 
0 | 20R | 9R | 100R| 20R | 90R | 
0 0 |<10Y | <10R} 0 o | 
Hot Dip Galvanized.................| 1.54 0 0 0 |<t0R| 0 0 | <10Y | <I 
0 0 0 |<10R| 0 0 o | My 
20r | 100R | 100R | 100R| 90R | 100R| 100R| 10mm y 
Electric Sherardized.................| 0.40 4] 50R | 100R | 100R | 100R| 80R | 100R] 100R| 10 
15R | 100R | 100R | 100R| | 100R| 100R| lop 
aly 
100Ys} 60Ys; 0 0 | 100Ys 0d 0d 
Gas 0.68 {| 100Ys| 60Ys| 0 0 |100Ys} Od| od] 
i 100Ys| 60Ys| 0 0 | 100Ys 0d 0d 0 
tat 0 0 0 |<10R| 0 Od 0d 
0 0 0 | 0 Od Od 
0 0 0 0 0 Od} 0d 0 
0 
va <10R | 75R | 9OR | 100R| 40R | 9OR| 95R| 
Electro 0.19 {| 15R | 90R | 100R | 100R| 10R | 95R| 10 
80R | 95R | 100R | 100R| 20R | 9OR| 95R| 
oe 


On Fretp Tests oF METALLIC COATINGS 


ALLIC COATINGS, ETC. (Continued). 


; Y - yellow or orange alloy rust; *-rust spots widely distributed; d— black or dark surface film (soot or dirt); 
-tbreads; n- near; stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J. Key West, Fla. 


68 95 44 69 52 102 
Weeks | Weeks Weeks | Weeks Weeks | Weeks 


ock Out Boxzs 


Electro 
Galvanized 


Hot Dip 
Galvanized 


coco 
cS coco coo ooo 
ooo ooo 
eco coo ooo 
ooo coco 


Gas 
Sherardized 


Electric 
Sherardized 


Amaloy 


Hot Dip 
Aluminum 


Steet Hinces 
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Hot Dip 
Galvanized 


coco ooo ooo 
coo ooo ooo 
ooo 
ooo ooo ooo 
ooo ooo ooo 


ss coo ooo ooo 


Electric 
|Sherardized 


=== 


Gas 
Sherardized 
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oo 

< 
coo 


Parkerized 


Electro 
Galvani 


7 
a. 7 * @ 
verage 
oz. per | Coating 
16 43 aq. ft. 
<10 0 0 0 0 ." % 
10Y | <10Y | <10R |<10R |<10R 
<10Y | <i0R |<10R |<10R | }0.16 
| <10Y | <10R |<10R |<10R — 
4 
OOR | 100 R|100R | 100R | 75R | 95R 
R| 80R | 90R | 10Re| 30R | }0.12 ig 
| <10R 10R 40R <10R 10R} 80R 90R 0 <10R = 
OOR | 15R | 20R | 40R | <10R | BOR | MR | O 0 Plated 
0 0 |<10R 0 | 10R | 0 0 |}0.19 
iby | 0 0 |<10R 0 |<l0R|<10R | 20R | 0 0 — 
0 | 100y |100nR| 100nR| | 100Y | 100Y |10R-90Y| 100Y | 1000R Eleotri ig 
OY} 100Y |100nR|100nR} 90Y | 100Y] 100Y |50R-50Y| 100Y | 100nR 0.28 { Sherardized 
Od} 100Y | 100nR | 100nR| 30¥ | 100¥ | 100Y | 100Y | 100¥ | 100nR erardized 
100R | oR} 100R |100R | 100R | 100Y | 100Y| 100Y | 100¥ | 100Y | 100nR 
wt | 100R }100R | | 100¥ | 100¥| 1ooy | 100¥ | 100R | 100R 
Od | 100R | 100R | 100R | | 100Y| 100Y | 100¥ | 100R | 100R ASS 
Od) Wo 0 0 0 0 0 0 0 0 0 - © 
it 0 0 0 0 | 0 0 0 0 |}0.28 for 
OR] 0 0 0 0 | 0 0 0 0 | 
25R| | 100R |100R | 100R | <10R | 5OR| 5OR*| GOR* | 100R | 100R 
0 | 100R }100R | 100R | 0 0 | 10R*| 10R*| 100R | 100R |}.... |Parkerized 
| | JSR | 20R | 30R | <10R | 5OR*) S5OR* | 100R | 100R 
0 | 4on | 20R | 5OR| 5OR*| GOR*| 50Re| 20R 
50R | 5OR*} 6OR*) 20R | SOR| SOR*| G6OR* | 50Re| 20R |>}.... 
50R | 5OR*| 6OR*} 20R | SOR| 5OR*| GOR* | 50Re| 20R 
0 0 3 J 
0} o | 0 | 0 0 | 0 0 0 | o 7. 
95R | 10 <10R Jo 4 
10 
10 <10R Cadmium : 
10Y |< 0 ~ 
<10Y | <i = 
100R | 1 - 
100R | 10 90R | 100R | 100R| 100R | 100R | 20Y | Soy 
90R | 100R Y | 100R| 100R | 100R | 20Y | 50¥ 0.40 { - 4 
90R | 100R |10R-90Y} 100R| 100R | 100R | 20Y | 50Y 
Od) | 50Y | 100Y 0 0 
0 50Y | 100Y | 0 0 
Od 0 | | 20R | 40R 0 |<10R| 10% | | 75R | 100R 
wan’ | <10R | 20R | 50R 0 |<10R} 30R | 80R | |}.... = 
| | 20R | 30R 0 |<10R| 20R | Gor | | 70R 
95R | 0 0 o |- o |<tor| sor | | 20R | goR 
0 0 0 0 |<10R| 60R 80R | 80R | 100R jo. 
0 0 0 0 | o 30R |<10R | 40R 


204 REPORT OF 


SUBCOMMITTEE VIII oF ComMiITTEE A‘5 


TABLE V.—REPORT ON INSPECTION 


Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100-approximate percentages; R - rusting of 
a-in angle; <-—less than: e- 
an Exposure at Exposure at 
4 Average Brunot Island, Pa. Altoona, Pa. 
Coating 
sq. ft. 16 43 68 95 17 44 69 % 
Weeks | Weeks | Weeks | Weeks | Weeks | Weeks| Weeks | W. 
Butt Dog Cramps 
0 0 0 <10R 0 0 0 ( 
Electro Galvanized............ 3.41 0 0 0 0 0 0 0 ( 
0 0 0 <10R 0 0 0 <i 
(| 0 0 Od | 0d 0 0 0 
Hot Dip Galvanized........... 1.88 0 0 0d Od 0 0 0 f 
0 0 0 0 0 ( 
<i0R 100R | 100R | 100R 10R 100R 100R | 
‘ 0.22 0 100R | 100R | 100R 20R 100R 100R I 
0 100R | 100R} 100R 20R 100R 100R I 
Cadmium Plated............ 
- 10R 100R | 100R | 100R 50R 90R 90R 
0.17 40R 100R | 100R | 100R 50R 90R 90R 
80R 100R| 100R|} 5OR | 9OR| 
it v 50Ys 0 0 0 80Ys | 50Ys| 0d 
Gas Sherardized..............] 0.46 50Ys | 0 0 | 30R}| 80Ys | 50Ys} 0d 
50Ys 0 0 10R 80Ys 50Ys 0d 
20Y 20Y 20Y 10R 0 0 0d 
1.25 0 0 0 0 0 0 0d 
20Ys 0 0 0 0 0 Od 
Electric Sherardized......... 
0 0 0 0 0 0 0d 
0.58 0 0 0 0 0 0 0d 
0 0 0 0 0 0 Od ( 
0 0 0d 0d 0 0 0d ( 
Hot Dip Aluminum........... 1.35 0 0 Od 0d 0 0 0d | 
0 0 0d Od 0 0 0d 
0 0 0d Od 0 0 0d 
0 0 0d Od 0 0 0d 
0 0 0d 0d 0 0 0d 
BY 3-1n. Piatn Steen Fiats 
0 0 0 0 0 0 0 
0.76 0 0 0 0 0 0 |20R-60Y 
0 0 0 0 0 0 0 
Electro Galvanized.......... 
ale { 20 0 0 0 0 0 0 
0454] -0 0 0 0 0 0 0 
{| 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
a. Hot Dip Galvanized........... 2.49 0 0 0 0 0 0 0 | 
0 0 0 0 0 0 0 
0 0 Od 0d 0 0 0 
i Hot Dip Aluminum........... 0.90 0 0 0d Od 0 0 0 q 
if 0 0 Od 0d 0 0 0 
~ > 0 <10R 90R |} 100R 0 30R 100R 1 
nr. | Cadmium Plated.............. 0.23 0 0 90R | 100R 0 90R | 100R | ! 
0 40R | 100R} 100R| <10R 90R 100R 1 
0 0 od | 100Y| 0 Od od | 1 
Flectrie Sherardized........... am 0 Od | 100Y | <10R 100R 100R 1 
0 0 0d 100Y 100Y 100R 100R 1 
20R-80Y} 100R | 100R | 100R |50R-50Y| 100R 100R 1 
Gas Sherardized.............. 0.12 100Y 100R | 100R | 100R |10R-90Y| 100R 100R 1 
100Y 100R | 100R |} 100R |50R-50Y} 100R 100R | 
0 <10R | <10R 10R 0 0 0 
| 0 <10R | <10R 10R 0 0 0 
0 <10R | <10R 15R 0 0 0 
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On Fretp Tests or METALLIC COATINGS 


METALLIC COATINGS, ETC. (Continued). 


petal; Y - yellow or orange alloy rust; *-rust spots widely distributed; d—-black or dark surface film (soot or dirt); 
th-threads; n-near; s—stain. 


Exposure at 
State College, Pa. 


Exposure at 
Sandy Hook, N. J. 


Exposure at 
Key West, Fla. 


68 
Weeks 


17 
Weeks 


44 69 
Weeks | Weeks 


102 
Weeks 


eoc coco 


eco eco ooo ooo 


A 
coco coco coo coo 


<10Re 
<10Re 
<10Re 


Electro 
Galvanized 


Hot Dip 
Galvanized 


Cadmium 
Plated 


Electric 
Sherardized 


Hot Dip 
Aluminum 


Parkerized 


BY 3-1n. STEEL Fiats 


eco eco ooo ooo 


75Y 
75Y 
75Y 


40R - 60Y 
10R - 90Y 
100Y 


30R* 
30R* 
30R* 


ooo coco ooo 


25R - 75Y 


50R* 
35R* 
25R* 


coo 


coco ooo ooo 


90R 
10R - 90Y 


10R* 
10R* 


0 
<10R 
<10R 

10R - 90Y 


10R - 90Y 
10R - 90Y 


RSS coe coo coo Soo ooo 


30R - 70Y 
20R - 80Y 
30R - 70Y 


Sco 


eco ooo ooo 


43 95 96 52 nk 
Butt Dog CLamps : 
id 
0 | 0 0 | | 0 0 0 0 0 0 aT 7 ; 
0 0 0 0 0 0 0 0 | 
a 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 _ f 
0 f 
0 0 0 0 0 0 0 0 0 1.88 ¢ 4 ‘ 
0 0 0 0 0 0 0 0 
- 0 0 0 <10R | 100R | 100R | 100R | <10R 50R hf 
OR 0 0 0 100R | 100R | 100R | <10R 50R | 22 
0 0 100R | 100R | 100R | <10R 25R 
on | 100R 100Ys | 100Y 90R 100R 100R 
oR | 100R 100R 1 100Ys | 100Y 80R 100R 100R | }0.17 » ia 
on | MR) 100R 100! 100Ys | 100Y 80R 100R 100R 
0 0 0 Od | 100Y | 100Y 20Y 50Y 
0 0 0 Od | 100Y | 100Y 80Y | 100Y | $0.46 
0 0 0 dd | 100Y | 100Y 50Y | 50Y Sherardized 
0 0 0 od | 100Y | 100Y 0 0 age —_ 
0 0 0 Od | 100Y | 100Y 0 0 1.25 _ 
0 o | Od | 100Y | 100Y 0 | <10Y 
0 0 0 0 0 0 0 <10Y a - 
0 0 0 0 0 0 0 0 0.58 a. , 
0 0 0 0 0 0 0 0 « 
0 0 0 0 0 0 0 
<10R 0 0 0 0 0 0 0 1.35 : : 
0 10R 30R 40R | 5OR | 70OR | 100R | 100R 
0 10R 30R 40R 2R | 50R | 70R 100R | 100R |}.... | : 
| 0 10R 30R 40R | 25R | 50R 70R 100R | 100R - if 
0 0 0 0 0 
0 0 0 0 0.76) 
0 0 0 0 0 0.45 
0 0 0 0 
0 | 0 0 0 0 : 
0 0 0 | <10R |<10R | <10R |2.00{ Hot Dip 
0 <10R |<10R | <i0R Galvanized 
0 0 0 0 o | . ' 
0 1 0 0 0 0 | 0.90 { | Hot Dip 
0 0 0 {| 
m 0 0 0 
oon | 0 0 0 
0 60Y 100Y | 100Y | 100Y 50Y 
100Y 100Y | 100Y 75Y |}.... 
OR | |<1oy | i00y | 100y 75Y — 
WY | 20R -80Y 100R | 100Y | 25R | 100R | 100R 60R - 40Y 
OOR | wy | <ioR - 90 25Y| 100¥ 100R | 100R Gas 
- -60Y| $0.12 -. 
<10Re 10R*} 15R*| <10R | <10R 
| tor Store| MM} | “ion | “ion { | 
0  <10R <10Re{ 10R*| 10R*} 10R*| 10R | 10R 
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TABLE V.—REPORT ON INSPECTION oF 
Abbreviations and Symbols Used: 0-no rust; 5, 10, 25, 100- approximate percentages; R- rusting of bay 
a-in angle; <—less than; - edgy 


Exposure at Exposure at 
Brunot Island, Pa. Altoona, Pa. 


43 68 95 17 44 69 
Weeks | Weeks | Weeks | Weeks | Weeks | Weeks 


py Copper-Bzarine Fiats 
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Yo. 209 Winpow Frame Secti 


30Ra 
20Ra 
70Ra 


<10Ra 
20Ra 
<10Ya 


Electro Galvanized 
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0d 


Hot Dip Galvanized 


Hot Dip Aluminum 


ooo ooo ooo 
eoo ooo coco ooo 
ooo ooo ooo ooo 


Cadmium Plated 


A 
ss 
$s 


| 


‘ 
—— 
ETAL 
etal; Y 
thres 
= + | Wane 
a 
0 
| 
- 
10) | 100R | 10R 2 | 100R | 100R 
10Y | | 100R | 10R | 85R | 100R | 100R 
<10R | 90R | 100R | 10R 90R | 100R | 100R 
Od Od | 100nR| 0d Od Od |10R-907m 
he Electric Sherardized.......... Od Od | 100nR} 0d Od Od | 100Y 
; Od Od | 100nR} 0d Od Od | 100Y 
HOO | 
* 4 100Y | 100R | 100R | 100R |50R-50Y| 100R | 100R | 100R Mey | 1 
Gas Sherardized............. | 100R | 100R | 100R |40R-60Y] 100R | 100R | 100R | 1 
7 100Y | 100R | 100R | 100R || 100R | 100R | 100R ss 
0 |<10R* <10R*| 0 0 Od | <10R 
0 |<10R* 10R*| 0 0 Od | <10R |< 
| 0 |<10R* 10R*} 0 0 Od | 
‘ | (| 40Ra| 75k 
{| 0.67 60Ra} OR ! 
: 0 | 100k 
0 0 
0 10Y | 20K 
0 
0 0 o 
0 0 og, 
x 0 0d 0d 
30 | 100R | 100R | 25Ra | | 9OR | 100R 
100R | 100R | 20Ra 70R | 9OR | 100k 
100R | 100R | 30Ra | 70OR | 9OR | 100k 
10Ys| 10Ys} od | od | od od | od | of 
Electric Sherardized.............| 0.52 10Ys| 10Ys}| 0d Od Od Od 0d od 
10Ys} 10Ys| Od | Od | Od Od | Od 
<10R*|<10R*|<19R*|<10R*| 0 0 0 
4 <10R*| 10R*} 20R*| 30R*| 0 0 0 Md 
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On Tests or METALuIc COATINGS 


{gTALLIC COATINGS, ETC. (Continued). 


; Y - yellow or orange alloy rust; *-rust spots widely distributed; d- black or dark surface film (soot or dirt); 


n-near; s~stain. 


Exposure at Exposure at Exposure at 
State College, Pa. Sandy Hook, N. J Key West, Fla. Average 
Weight, 
oz. per Coating 
6 | 43 68 95 17 44 69 96 52 102 | sq. ft. 
Weeks | Weeks | Weeks | Weeks| Weeks | Weeks | Weeks| Weeks | Weeks 
4 py 3-1. Copprr-Bearine Fiats 
| 0 0 0 0 0 0 0 0 0 
» | 0 0 0 0 0 0 0 0 0 0.84 
| 0 0 0 0 0 0 0 0 0 
| o 0 0 0 | <10oR | <10R |<10R 0 0 Galvanized 
1 | 0 0 0 0 0 0 0 0 0 0.66 
1 | 0 0 0 0 0 0 0 0 0 
| 0 0 0 0 0 0 0 0 0 
» | 0 0 0 0 0 0 0 0 0 2.67 ot Dip 
0 0 0 0 0 0 0 0 0 { Galvanized 
0 0 0 0 0 0 0 0 0 ; 
0 0 0 0 0 0 0 0 0 0.66 { yr a 
0 0 0 0 0 0 0 0 0 — 
0 0 0 0 0 <10R | 40R 0 0 ’ 
0 0 0 0 45R 70R | 9OR 0 0 
| 0 0 0 0 0 0 0 0 0 
0 | soy | 100Y | 100Y 100Y | 100Y | 25Y 90Y Electric 
| soy | 100Y | 100Y |<10Y | 100Y 100Y | 100Y | 25Y |}... { 
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metal; Y - yellow or orange alloy rust; *- rust spots widely distributed; d- black or dark surface film (soot or dirt); 
; N-near; s- stain. 
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14 of the 1929 report of the subcommittee.! The metallic coatings on 
the specimens of hardware, structural shapes, tubular goods, etc., in 
these tests were furnished by a number of cooperating concerns, who 
were asked to apply metallic coatings representing their usual prac- 
tice as to methods of application and weight. The results of the 
inspection of the specimens are shown in Table V, and should be 
interpreted in the light of the weights of metallic ieee shown by 


ELECTROPLATED 


A special subcommittee has been organized to make a study of 
- electroplated coatings as an extension of the present tests of plated 
- coatings on hardware. This group is cooperating with the American 
Electroplaters’ Society and the U. S. Bureau of Standards under the 
ee of Mr. William Blum with Messrs. F. A. Hull, W. M. — 
_ Phillips, A. K. Graham, L. H. Rovere, J. T. Hay and Phillip Sievering. 
_ The detailed program was discussed at a meeting in Chicago on Jan- 
ae uary 16, 1931, and in Pittsburgh on March 19, 1931. The samples 
_ will consist of strips 4 by 6 in. plated with zinc, cadmium, copper, 
nickel, chromium or a combination of these metals. The coatings 
will be of known and approximately uniform thickness, and will be 
produced at the U. S. Bureau of Standards under defined conditions. 
Five samples of each kind will be exposed at Sandy Hook, N. J., State 
College, Pa., Pittsburgh, Pa., the Bell Telephone Laboratories in 
New York City, and the U. S. Bureau of Standards at Washington, 
D.C. Additional specimens will be simultaneously prepared for use 
in laboratory tests including stripping tests and accelerated exposures. 
About 7000 specimens will be required in all, of which number about 
4000 specimens will be exposed. 
This report was considered by the subcommittee at its meeting 
in Pittsburgh, Pa., on March 18, 1931, and was unanimously approved. 


Respectfully submitted on behalf of the subcommittee, 


F. A. Hutt, 


1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, pp. 151-158 (1929). 
2 Since its adoption at the annual meeting, this report has been slightly modified editorially re- 
specting references to hardware, structural shapes, tubular goods, etc., in order to make clear thatthe 
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REPORT OF SUBCOMMITTEE X ON EMBRITTLEMENT = 

INVESTIGATION 

1. History: 

Galvanized structural steel is a material that has been used for __ 
engineering purposes for several decades. It is by nature a material — 
which can stand considerable deformation. On rare occasions, how- 
ever, galvanized structural steel has been known to break with a > 
brittle fracture upon merely being subjected to impact. The serious 
results which may occur from the installation of this type of material 
have naturally caused some concern, but, due to its infrequent occur- 
rence, no comprehensive inve:iigation of the causes has heretofore 
been adopted. 

In the development of the Standard Specifications for Zinc (Hot- 
Galvanized) Coatings on Structural Steel Shapes, Plates and Bars 
and Their Products (A.S.T.M. Designation: A 123-30) of the | 
American Society for Testing Materials,! Technical Committee ITI — 
on Structural Steel Shapes, Plates, Bars and Their Products of the 
Sectional Committee on Zinc Coating of Iron and Steel, functioning 
under the procedure of the American Standards Association, only 
casually discussed the desirability of an embrittlement clause in these 
specifications. The work of that committee was well under way 
when reports of serious failures of galvanized steel began to be received 
from various sources. Simmered down they all referred to a single job. — 

In August, 1927, a shipment of galvanized transmission tower _ 
steel was being unloaded in the Chicago district, when an angle fell 
from a railway car upon the ground and broke through some of the 
holes. Although open-hearth steel had been specified, subsequent — 
chemical analysis of several samples of the lot indicated the presence © 
of some heats of bessemer steel. The fabricator agreed with the 
purchaser to take every step possible to separate the bessemer steel - 
from the open-hearth steel. The test devised was a simple angle _ 
bending test accomplished by inserting the end of an angle between 
the railroad ties and bending the angle over the rail. If it broke 
with a loud report and had no necking at the holes it was pronounced 
brittle steel. Many angles which broke in this manner were analyzed 
and it was soon determined that some showed a good open-hearth 


analysis. ‘This opened up a new problem which had not developed aa 
previously. J 


11930 Book of A.S.T.M. Standards, Part I, p. 284. 
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The breaking test on the angles was performed on 10 per cent 
of all members and all such which showed definite crystalline frac- 
tures were discarded, and for those showing the most pronounced 
crystalline structure the whole heat rejected. 

It was found that embrittled steel could be corrected by baking 
in an oven at about 300° F. for eight hours. Although bessemer 
steel was eliminated from this contract, it was also submitted to the 
baking process in order to determine whether bessemer steel which 
was embrittled could be corrected. These tests showed that bessemer 
steel so treated was satisfactory. All the steel which had been fabri- 
cated was baked in this manner, and subsequent tests made on the 
baked steel indicated that none of it remained embrittled. 

The large size angles would still show a degree of embrittlement 
at the heel of the angle, but this was considered due to the fact that 
beyond the neutral axis this steel was subjected to a crushing fracture 
instead of tension, which thus showed as a granular fracture instead 
of a silky structure. 

The question of steel embrittlement after this experience pro- 
vided more discussions than any other single point in the develop- 
ment of specifications for galvanized structural steel. The galva- 
nizers, who, in many cases have no direct connection with any steel 
producer, have been reluctant to accept responsibility for steel show- 
ing up as brittle under this angle bend test. Likewise, the steel 
makers have contended that the possibility of pickling brittleness is 
well known and has always been regarded as a problem for the galva- 
nizer to take care of. Steel makers, however, have at no time defended 
the use of bessemer steel in galvanized transmission towers. 


2. The Extent of Our Present Knowledge: 


It is known that galvanized structural steel angles, such as those 
for transmission towers for example, have sometimes, though rarely, 
failed in a brittle manner in handling or in erection. There are 
verbal reports of embrittled steel, tough in the black but brittle on 
pickling and galvanizing, these reports being made in so circum- 
stantial a fashion as to leave no doubt but that embrittled galvanized 
structural steel is an actuality. The appended bibliography includes 
numerous articles in American and foreign publications bearing on 
embrittling of steel in galvanizing and its causes. 

Steel makers, galvanizers and fabricators state that there is 
such a thing, which they have either seen or heard of from entirely 
credible sources. 

Oddly enough, none of the people who have met it appear to 
have retained a specimen, to say nothing of sufficient material for 
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exhaustive study. Cases of brittle bolts and line hardware are more __ 
common. Cold heading or other severe forming operations not 
followed by annealing appear to explain such cases. Similarly, itis 
noteworthy that reports of embrittled angles refer to punched, that 
is cold-worked stock. 

It does not appear to be as commonly recognized, though it 
should class as present knowledge, that in the few reported cases of — 
embrittlement of angles, the tendency toward brittleness is accentu- __ 
ated as the thickness of the angle increases, that is, as the amount of __ 
cold work required to punch increases. 

It appears to be accepted that bessemer steel is inherently too 
brittle for use in structural angles for such uses as transmission towers. 
Whether this need be true under all circumstances may be open to — 
question, but commercial practice indicates unanimity of opinion. 

It is common knowledge that the embrittlement phenomenon is uC 
but rarely met in open-hearth steel. A case has recently been reported __ 
in Germany and was characterized as very unusual. It isnot known 
that this was open-hearth steel. 

It is known that mild steel, cold deformed to some critical degree, 
and then heated to a temperature just below a visible red, is more — 
brittle under notched-bar impact tests than the deformed material. mA 

Heat treatment that wipes out the effect of cold working hasa 
very pronounced effect in improving the ductility of structural steel 
as measured by impact tests. PTA 

At low temperatures, impact tests give lower values of energy | 
absorbed than slow bending tests, whereas at higher temperatures S 
(including room temperatures and somewhat above) the reverseistrue. 

The angle bend test is the test commercially considered to reveal © 
the tendency toward embrittlement of transmission tower angles. 
It is not used for other purposes, and there are no published data in 
which it is used as a criterion for embrittlement. Almost all scientific 
work on the subject has been confined to the use of one form or another © 
of the notched-bar impact test. ce og 

It is not common knowledge, but it is apparently true, thata  __ 
steel may sliow a very fair notched-bar impact figure, but a poor 
angle bend test. The two types of test appear to show up somewhat 
different types of lack of toughness. The difference is probably due __ 
to the punching of the hole in the angle bend test. . 

It is common knowledge among those who have had occasion to 
use the angle bend test that, as now prescribed, the test is a rough 
one, depending too ech upon sat — and personal equation 
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It is known that hydrogen embrittlement due to pickling severely 
affects high-carbon steels, hard heat-treated steels, or steels hardened 
by cold working, and has a perceptible effect even on mild steel. 

It is also known that the hydrogen escapes from an ungalvanized 

_ pickled steel with lapse of time at room temperature, and at a much 

_- more rapid rate as the temperature is raised, so that baking at a 

moderate temperature well below galvanizing temperatures removes 
the hydrogen and practically restores the toughness. 

This brief summary of present knowledge makes no pretense of 
covering the scientific aspects of the problem. A critical summary of 

_ the pertinent articles in the literature has been prepared by Battelle 
Memorial Institute for the Utilities Research Commission. 


3. Theories as to Possible Causes: 


One theory as to the cause for reported failures is that while it 


4 


___-was supposed that the material was open-hearth steel, it was actually 
bessemer that had been mixed in, in storage, or supplied in error, and 
that hence there is no real open-hearth problem. 

Assuming, however, that open-hearth steel is really subject to 


= 


in the investigator’s progress report: 

1. Embrittlement may come primarily from . hydrogen 
occluded in pickling; 

2. Embrittlement may be due to work hardening in punching; 

3. It may be essentially a precipitation hardening effect, 
arising from the temperatures used in hot galvanizing; 


4 


embrittlement, the following theories are enumerated and discussed 5 


4, Embrittlement may be due to the built-up effect of a | 


combination of causes, no one of which alone would be sufficient 
to impair the suitability of the metal. 


4. The Importance of the Problem io the Interests Involved: 3 it 


The investigation is one which is of widespread interest. The a 4 


utilities and the carriers are concerned, due to their desire to obtain 
_ structural materials for electrical transmission purposes which are © 
not subject tc unlooked for failures and which have a low maintenance © 


The steel producers, galvanizers and fabricators wish to know | 1 


& fundamental causes of the infrequently occurring embrittlement _ 
phenomenon and how to adjust their operations to avoid it. The 
zinc producers are interested to determine if galvanizing i is a con-- 


tributing cause and to eliminate undue failures, and insure satisfac- _ 


service from zinc-coated products. 
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5. History of the Formation of Subcommittee X: 


Technical Committee III of the Sectional Committee on Speci- 
fications for Zinc Coatings of Iron and Steel proposed to the American 
Society for Testing Materials that it should undertake an investigation 
of the phenomenon of embrittlement of galvanized rolled structural 
steel. Supplementing this request from this committee, the A.S.T.M. 
received letters from the Bell Telephone Laboratories, Inc., the 
National Electric Light Association, the Commonwealth Edison Co., 
and a number of companies engaged in the galvanizing and fabrication 
of this material, requesting that this work be undertaken. Com- 
mittee E-9 on Correlation of Research of the Society considered the 
request and concluded that the problem merited the study that had 
been proposed, and that the research should be conducted under the 
auspices of the Society’s Committee A-5 on Corrosion of Iron and 
Steel. This matter was carefully considered by Committee A-5 at 
its meeting in Detroit, Mich., on March 20, 1930, and it was decided 
to organize a subcommittee to plan and direct the investigation. 
The statement of the desired activities of the investigation follows: 

(a) To determine the causes of embrittlement encountered 
in hot-dip galvanized rolled steel; 
ae (b) Depending upon the results of the research, to prepare 
specifications for material or treatment suitable for hot-dip 
galvanizing; 


a (c) To formulate a practical shop test for detecting embrittled 
als hot-dip galvanized steel. 


The groups selected to be represented on the subcommittee were: 
(1) steel manufacturers; (2) galvanizers and fabricators; (3) users, 
of which the public utilities were considered the largest and most 
interested; and (4) zinc manufacturers. 

The galvanizers and fabricators held an informal meeting in 
Detroit, Mich., under A.S.T.M. auspices in March, 1930, and agreed 
to cooperate wholeheartedly in this work. They nominated as their 
representatives, H. O. Hill, Assistant Chief Engineer, McClintic- 
Marshall Co., and Thomas Gregory, Vice-President and General 
Manager, Hanlon-Gregory Galvanizing Co. | 

The National Electric Light Association formally appointed 
B. J. Barmack, Commonwealth Edison Co., Chicago, L. W. Codding, 
Public Service Electric and Gas Co., Newark, N. J., with C. E. Ambe- 
lang, Public Service Company of Northern Illinois, Chicago, and A. B. 
Campbell, Engineer, N.E.L.A. Headquarters, as alternates. 

The manufacturers invited, and their representatives who ac- 
cepted were: C. F. W. Rys, Carnegie Steel Co., Pittsburgh, Pa., 
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E. F. Kenney, Bethlehem Steel Co., Inc., Bethlehem, Pa., and J. J. 
Shuman, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

C. S. Trewin of The New Jersey Zinc Co., New York, was invited 
and accepted to represent the zinc interests. V.F. Hammel accepted 
appointment as A.S.T.M. representative. 

Subsequently, others solicited or were invited to membership, 
and the committee now is composed of the following: " Do 

C. E. Ambelang, Public Service Company of Northern Illinois A fasta} 
J. Barmack, Commonwealth Edison Co. bie 
_ J. R. Brossman, General Electric Co., Works Laboratory 17 hi 
ban ie B, Campbell, National Electric Light Association 

L. W. Codding, Public Service Electric and Gas Co. 

_ J. D. Conover, The American Zinc Institute 

B. F. Courtright, Wisconsin Steel Co. 

J. H. Gibboney, Norfolk and Western Railroad 


Thos. M. Gregory, Hanlon-Gregory Galvanizing Co. oh 


-V. F. Hammel, Electric Bond and Share Co. 


BP. Kenney, Bethlehem Steel Co., Inc. 


T. Ressler, Reading Iron Co. 
C. F. W. Rys, Carnegie Steel Co. at 
J. J. Shuman, Jones & Laughlin Steel Corp. per: sae 
C. S. Trewin, The New Jersey Zinc Co. 


An organizing meeting was held in Pittsburgh, May 15, 1930, 
and the committee, now known as Subcommittee X on Embrittle- 
ment Investigation of Committee A-5 held its first meeting at Atlantic 
City, June 24, 1930. At the latter meeting a resolution was passed 
outlining that the project was believed to be warranted, and defining 
its scope thus: 

That it should include a study of the physical properties of structural steel 
as rolled, and after cold working, before and after hot-dip galvanizing, in order 
to determine the extent of the apparent embrittlement arising in the process 
with its cause or causes, and to recommend possible remedies and also propose 


6. Engagement of Battelle Memorial Institute: | 


The committee early in its deliberations came to the conclusion 
that this problem could only be satisfactorily prosecuted by retaining 
a laboratory to carry on the investigation. After an inspection of 
the facilities of a number of laboratories it was the committee’s 
decision to retain the Battelle Memorial Institute of Columbus, Ohio. 
On November 21, 1930, a meeting of the committee was held in 
Columbus, at which time the report of the special subcommittee 
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deleeieied to study the laboratories was made, and approved by the 
committee as a whole, which authorized the formation of a Steering 
Committee to enter into a contract with Battelle Memorial Institute 
to carry on this work. H. W. Gillett, Director of the Battelle Mem- 
orial Institute was then invited to attend the committee meeting and 
he was informed as to the decision of the committee to retain his 
laboratory. At this time, a general inspection was made of the 
laboratory, and a formal contract was entered into. 


7. Cooperation of Utilities Research Commission: 


Active work on embrittlement of structural steel and hot galvan- 
izing was started at Battelle by the Utilities Research Commission 
of Chicago, in July, 1930. The purpose of this investigation was 
very similar to that of the A.S.T.M., but since the companies repre- 
sented in the Commission were consumers, their principal interest 
was in the method of testing and inspecting structural steels with 
reference to methods for determining their suitability for use in various 
types of services, and ultimately looking forward to specifications as 
a basis for purchasing. The A.S.T.M. committee early realized 
that there would be general criticism if there were a duplication of 
effort in the prosecution of the problem. Accordingly, the committee 
made arrangements with the officials of the Utilities Research Com- 
mission whereby they assented to the plan of engaging Battelle to 
prosecute the A.S.T.M. work, also invited them to cooperate in the 
work. It was the opinion of the Utilities Research Commission that 
inasmuch as their problem had already been started they did not 
think it advisable for them immediately to join with the A.S.T.M. 
committee, but they suggested that the work at Battelle be so arranged 
that the two problems would be handled in parallel, and that if at 
the completion of their first year’s work, sufficient evidence were at 
hand to indicate the advisability of their joining with the A.S.T.M., 
they would do so. The work was therefore oriented so that methods 
of testing have been the principal subject of the investigation for the 
Utilities Research Commission; and field work in the collection of 
samples from the steel mills and testing of the samples in an endeavor 
to locate heats of steel which were particularly susceptible to embrittle- 
ment in pickling and galvanizing, has been the major work of the 
investigation for the A.S.T.M. These two phases are so closely 
intertwined that no attempt has been made to differentiate between 
them since the investigation is really a unit. 
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8. Work Accomplished to Date: 


Supervision of the work of this investigation was placed in the 
hands of a Steering Committee consisting of J. J. Shuman, Chairman, 
C. F. W. Rys, H. O. Hill, W. G. Kelley (with the officers of the main 
committee, V. F. Hammel, and C. S. Trewin acting ex-officio), in 
order to facilitate the contact between the A.S.T.M. committee and 
Battelle Memorial Institute. The experimental work has been chiefly 
in the hands of S. Epstein, F. Sillers,.Jr., B. N. Daniloff, and W. A. 
Welcker, Jr., with much help from a number of others of the Battelle 
staff, under the direct supervision of O. E. Harder and with constant 
advice from C. E. Williams and H. W. Gillett. . 

To date, 50 heats of steel have been quite thoroughly studied. 
These included 2 bessemer heats, 6 duplex, and 42 open-hearth. In 
practically every case the steel from the different heats was studied 
in different sizes of angles, ranging from 8 by 8 by 1 in. down to 2 by 

_ 2 by 3 in. In addition to these 50 heats of steel, miscellaneous 
samples have been examined, including one angle which broke in an 
erection accident, angles from heats which had been rejected by 
inspection tests, miscellaneous pieces of line hardware, etc. In all, 
over 2000 separate tests have been made. The information obtained 
from the work on both of these investigations has been used as a 
basis for preparing the Progress Report. 

| In the last ten and one-half months, to May 15, during which 
time the study of embrittlement of structural steel in hot galvanizing 

_ has been going on at Battelle Memorial Institute, not a single failure 

of galvanized structural steel has come to our attention. In fact, 
authenticated information has been obtained of only one, this having 
taken place before the study started. If, then, the seriousness of the 
problem were to be judged from the number of failures which have 
occurred or come to light, the conclusion is rather reassuring. 

On the other hand, any possibility whatever of failure due to 
brittleness will tend to shake confidence in the security of important 
galvanized structures. It has, moreover, been confirmed that in 
galvanized structural steel, factors may be present which can seriously 
impair the ductility. Indeed, the investigators have been led to the 
conclusion that the “typically” brittle material that has been reported, 
but of which it appears difficult to locate characteristic specimens, 
must be the product of several embrittling factors all working together. 

A clear understanding of this problem and the significance of 
the results which have been obtained requires a knowledge of the 
factors which are involved and the meanings of various terms. It is 
axiomatic that a piece of steel will break when the total of all of the 
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stresses iabi the strength. Thus all operations which el 
stresses into the steel must be considered as contributing factors to 
embrittlement. 

The first embrittlement factor is the chemical composition . 
the steel. This factor is very important, because it determines to a 
large degree the magnitude of all other factors. Thus the chemical 
composition of bessemer steel places it in quite a different class from 
open-hearth or electric-furnace steel, for example. With any given 
composition, however, there are certain operations which may intro- 
duce strains into the steel and, therefore, decrease the amount of 
externally applied stress required to cause fracture. Among these © 
factors may be mentioned straightening, punching, pickling, galvan- 
izing, etc. 

The susceptibility to embrittlement by any one of these factors _ 
is the increase in brittleness or decrease in ductility due to the par-— 
ticular operation. As an illustration, the susceptibility to embrittle- _ 
ment in pickling and galvanizing is the increased brittleness resulting 
from these operations. Also the susceptibility to embrittlement by 
punching a hole in an angle is the increased brittleness resulting from 
a punched hole, as compared with a drilled hole or a subpunched and — 
reamed hole. Likewise, the effect of testing temperature and other 
factors may be expressed in terms of susceptibility to embrittlement. 
In the final analysis, the brittleness of any steel is dependent upon 
the composition and the susceptibility to the various embrittling 
factors. 

Due to the almost complete absence of failed material, a supply 
of commercial structural steel angles was obtained (bessemer steel 
being included) and subjected to various tests in the as-rolled, as- 
pickled, as-pickled and galvanized, and as-galvanized without pickling 
conditions, in order to detect and measure embrittlement effects of 
these various factors. Later, in field work in three steel plants an © 
effort was made to locate a heat or heats of steel particularly sus- 


the mills. 

The tests which have been employed in this investigation in- 
cluded the angle bend test, in which the load is applied statically; 
the angle drop test, in which the load is applied suddenly; the hole 
tension test, in which a specimen cut from the angle is tested in 
tension after punching or drilling a hole in the center of the specimen; 
hole bend tests, in which the specimen is cut from the angle, the hole 
punched or drilled in the middle, and then subjected to bending; 
and impact tests including both Charpy and Izod specimens. An 
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extensive study has been made of the relative effects of punched 
_ holes, as compared with drilled holes and subpunched and reamed 
holes. 
Following this discussion of the objectives and progress, the 
A Progress Report of Battelle Memorial Institute goes on at length with 
details of tests of a variety of types, and tentative,conclusions reached 
therefrom at this stage of the investigation. The tests employed 
include samples tested at low and high temperatures; punched, sub- 
punched and reamed, and drilled; as-rolled, pickled, pickled and 
galvanized, galvanized without pickling; cold-worked by compres- 
sion; chemical determinations of oxygen, nitrogen, hydrogen, and 
other suspected elements. In these tests the comparison has been 
between open-hearth, open-hearth duplex, and bessemer steels, in 
_ angles of four representative sizes, and the investigator expresses the 
assurance that the right types of tests are being used to lead up to 
the answer upon the several phases of the subject that have come to 
the surface up to this time. 
The heat effects are a promising field and the experiments point 
_ to the likelihood that galvanizing itself, independent of the effects of 
pickling, impairs the ductility of punched steel; also that some steels 
are more sensitive than others to this condition. This part of the’ 
research will require additional light. For the present the investiga- 
tors find indications that both pickling and galvanizing are factors, 
independent of each other. 
The effects of thickness are shown, and a further study should be 
_ made of the mechanics of punching and the extent of deformations 
around the holes. 
The marked effects of low temperatures as so far studied point 
to the desirability of further experiments. 
The data of these numerous tests have been presented to the 
subcommittee in the form of graphs, but with the stipulation that all 
of this material is tentative and subject to change or modification. 


9. Suggestions for Further Work by Battelle Memorial Institute: 


Battelle Memorial Institute’s suggestions for a future program 
are as follows: 

1. Inasmuch as a so-called “‘typical”’ oper-hearth heat, which 
is said to be ductile in the black, and excessively brittle either as- 
pickled or as-galvanized, has not yet come to light, the field work 
should be continued in order to make further search for a steel more 
susceptible to the various embrittlement factors than any which 
have been investigated to date. In this connection, the work should 
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be made so extensive and so comprehensive that its quantitative 
results will earn prestige over previous investigations and over the 
various opinions that have been expressed so that it will be accepted 
by the engineers representing both the producers and consumers of 
structural steel. 

2. Work on the effect of pickling and the susceptibility of struc- — 
tural steel to pickling embrittlement should be continued. This 
should include the effect of inhibitors in the pickling solution on the 
embrittlement of the pickled samples. The tests which have been 
made to date have in some cases been made in solutions containing 
an inhibitor and in other cases in solutions which did not contain an 
inhibitor. Heating to pickling temperatures without pickling needs 
study. Tests along this line should give valuable additional informa- _ 
tion regarding the magnitude of pickling as an embrittling factor. . 

3. More heats of duplex open-hearth steel should be studied, 
and the results correlated with the content of nitrogen and i, 
elements. 

4. Fully-killed open-hearth steel and steel in which phosphorus 
is intentionally added should be studied further. 

5. The precipitation-hardening theory should be studied experi- 
mentally, using not only the notched-bar impact type of test, but 
also the angle bend or hole-tension type, and these tests should be 
made over a range of temperatures, especially at lower than atmos- 
pheric, and with various periods of room temperature and elevated- 
temperature aging. Some of this work is in progress, but it should be 
carried further, and broadened to include the effects of nitrogen, | 
oxygen, phosphorus, carbon, etc. Special attention should continue — 
to be given to the correlation between strain lines revealed by Fry’s 
etching reagent and susceptibility to embrittlement. . 

6. A study of the mechanism of fracture should be given con- 
sideration. 

7. Efforts to evaluate tests including tests of the angle bend type | 
should be continued, though it is believed that very decided progress 
has already been made on this phase of the problem. The location © 
of the hole in the angle bend test is one detail that needs more study. 

8. Further study of the relation between cold working and 
susceptibility to embrittlement, is needed. , 

9. Recommended practices as to precautions in manufacture, 
pickling, galvanizing, punching, subpunching and reaming or drilling, 
should be drawn up, but not until further work can put such recom- J 
mendations on a thoroughly sound and accepted basis. 
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10. Recommendations as to specifications and acceptance tests 
should be made, but only after sufficient experimental work has 
further clarified the problem. 

orlt 
10. Recommendations of the Steering Committees = 

1. It is recommended that the work be continued until the end 
of June, 1932, in combination with the Utilities Research Commission 
as a joint project under the direction of the Steering Committee. 

2. In order to continue the work as recommended it will be 
necessary to carry out the financial budget as originally outlined. 
The Utilities Research Commission has agreed to appropriate $4000, 
provided the subcommittee appropriates $12,000. 


11. Selected Bibliography: 


During the early part of the investigation, Messrs. S. Epstein 
and B. N. Daniloff of Battelle Memoria] Institute, made a very 
detailed review of the literature and prepared a selected bibliography 
on the problem of the embrittlement of structural steel in galvanizing, 
for the Utilities Research Commission. The primary purpose of this 
review was to find whatever clues the literature might contain to a 
readily practicable solution of the problem of brittleness in galvanized 
structural steel. From the beginning a sharp lookout was kept for 
description of actual instances of embrittlement of galvanized struc- 
tural steel. As a matter of fact, no details as to such particular cases 
were found, although the general subject of the embrittlement of 
steel in galvanizing was frequently mentioned. Likewise, no definite 
data were found to bear on the effect of the melting process on em- 
brittlement, except for the detrimental influence of phosphorus, which 
is always high in bessemer steel. It would seem, therefore, that the 
procurement of such data has to depend on the investigators’ own 
efforts in this study. 

On the other hand, the general subject of the embrittlement of 
steel is covered by an extremely voluminous literature, some of it 
dealing with matters directly applicable to our problem, and the rest 
of more indirect import. Since reading the literature, as contrasted 
with experimenting, is comparatively inexpensive, the scope of the 
review was not limited too closely, and a fairly broad survey of the 
field was made. Over two hundred references were collected and 
consulted, and about one-half of these articles (a good proportion of 
them in German and French) were carefully read and abstracted. 
No attempt was made, however, to make the review exhaustive, as 
to do so would have been practically impossible in any reasonable 
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time. Some of the references which were not gone over we will 
be read and abstracted as the study continues. ts 
In the selected bibliography appended hereto, the references 
have been arranged according to the headings indicated. The > 
references under the various headings are arranged chronologically. 
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By SaMuEL Epstein! anp B. N. 


PREPARED UNDER THE SPONSORSHIP OF THE UTILITIES RE- 
SEARCH COMMISSION OF CHICAGO, ILL. REVISED FOR SUB- 
COMMITTEE X OF COMMITTEE A-5 ON CORROSION OF 
IRON AND STEEL OF THE AMERICAN SOCIETY 
FOR TESTING MATERIALS. 


In this bibliography the references have been arranged chronologically under 
_ the headings indicated. 


A. HEAT PHENOMENA IN IRON AND STEEL 


Forest, A. V. 


‘‘Some Experiments on the Plastic Elongation of Wire,” Proceedings, 
Am. Soc. Testing Mats., Vol. 16, Part I, p. 456 (1916). 


5. 
Fettweiss, F. 


“The Tensile Strength of Steel at High Temperatures—Blue-Brittle- 
ness and Aging of Steel,’”’ Stahl und Eisen, Vol. 39, p. 1 (1919). 


_ Kérber, F., and Dreyer, A. 


““Blue-Brittleness and Aging of Iron,” Mitteilungen, Kaiser Wilhelm 
Inst. fir Eisenforschung, Vol. 2, p. 59 (1921). 


Jeffries, Zay. 
“Physical Changes in Iron and Steel Below the Thermal Critical 


i Range,” Transactions, Am. Inst. amg and Metallurgical Engs., Vol. 67, 
p. 56 (1922). 


French, H. J. 


“Strength and Elasticity of Boiler Plate at Elevated Temperatures,” 
Chemical and Metallurgical Engineering, Vol. 26, p. 1207 (1922), 


“Temper Brittleness of Steel,” Zeitschrift des Vereines deutscher 
Ingenieure, Vol. 68, p. 1185 (1924). 


Greaves, R. H., and Jones, J. A. 


“The Effect of Temperature on the Behavior of Iron and Steel in the 
Notched-Bar Impact Test,’ Journal, Iron and Steel Inst., Vol. 112, No. 2, 
p. 123 (1925). 
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Maurer, E., and Mailander, R. 
“‘Blue-Brittleness,” Stahl und Eisen, Vol. 45, p. 409 (1925). 
Ludwik, P., and Scheu, R. 
“Uber die Streckgrenze von Electrolyt und Flusseisen,” Bericht No. 
70, Fachausschiisse des Vereines deutscher Eisenhiittenleute, Werkstoffaus- 
Jeffries, Zay, and Archer, R. S. 


“Blue Heat Phenomena in Iron, x Science of Metals, McGraw-Hill 
Book Co., Inc., New York City, p. 182 (1924). 


Ludwik, P. 


“Yield Point and Cold and Warm Brittleness of Steel,” Zeitschrift 
des Vereines deutscher Ingenieure, Vol. 70, p. 579 (1926). Me io en 


Archer, R. S. i 


“The Hardening of Metals by Dispersed Constituents ented 
from Solid Solutions,” Transactions, Am. Soc. Steel Treating, Vol. 10, 
p- 718 (1926). 


Staff Article 
“The Aging of Mild Steel,” The Metallurgist, Vol. 3, p. 49 (1927). 
Dean, R. S., and Gregg, J. L. 


“General Theory of Metallic Hardening,” Proceedings, Inst. Metals” tals 
Division, Am. Inst. Mining and Metallurgical Egrs., p. 368 (1927). 


Fell, E. W. 


“Strain in Steel,’’ Carnegie Scholarship Memoirs, Iron and Steel Inst., 
Vol. 16, p. 101 (1927). 


Inokuty, T 


“Thermal Brittleness in Metals,” Science Reports, Téhoku Imperial 
University, Vol. 17, p. 817 (1928). 


Masing, G. 


“Aging of Alloys and New Aging Phenomena in Iron,” Archiv fir 
das Eisenhiitienwesen, Vol. 2, p. 185 (1928). 


Ammerman, E., and Kornfeld, H. 


“Grain Deformation and Alpha Veining,” Stahl und Eisen, Vol. 49, 
p. 1192 (1929). 


Kiihle, A. 
“Effect of Aging and of Blue Brittleness on the Toughness of Low 
Carbon Steel,” Metals and Alloys, Vol. 1, p. 172 (1929). 
d’Huart, G. 
“Embrittlement of Steel,” Science et Indusirie, Nos. 188 and 189, 
p. 536 (1929). Abstracted in Chemical Abstracts, Vol. 24, p. 45 (1930). 
Sauerwald, F., and Pohle, K. 


“Brittleness. Fracture of Iron at Low Temperatures,” Zeitschrift 
fiir physikalische Chemie, Vol. 56, p. 576 (1929). 
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4 “The Influence of Heat-Treatment Below A; on the Properties of 
<iU a Technical Iron,” Archiv fiir das Eisenhiittenwesen, Vol. 2, p. 503 (1929). 


Késter, 


ie ge “The Property Changes of Iron-Nitrogen Alloys on Quenching and 


Annealing Below Ai.” Archiv fiir das Eisenhiittenw esen, Vol. 3 , p. 553 (1930). 


pe 


Hammel, V. F., et al. 

Report of Technical Committee III on Specifications for Zine Coat- 
ing on Structural Steel Shapes, Plates and Bars and Their Products, 
Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 244 (1930). 

Eilender, W., and Wasmuht, R. 

“A Contribution to the Problem of Precipitation Hardening of Iron,”’ 

Archiv fiir das Eisenhiittenwesen, Vol. 3, p. 659 (1930). 
Freeman, J. R., and Quick, W. 
7 —e- “Tensile Properties of Rail and Some Other Steels at Elevated Tem- 
peratures,” Bureau of Standards Journal of Research, Vol. 4, p. 549 (1930). 


Késter, W. 


aed “The Question of Aging on the Ground of Experiences with Iron 
_— , Alloys,” Zeitschrift fiir Metallkunde, Vol. 22, p. 289 (1930), 
x, Késter, W. 
=, i ‘Nitrogen in Technical Iron,” Archiv fiir das Eisenhiittenwesen, Vol. 4, 
p. 145 (1930). 


Koster, W. 


© 3 - “Nitrogen in Technical Iron,” Stahl und Eisen, Vol. 50, p. 629 (1930). 
Mehl, R. F. 
7 ; “The Aging of Iron and Steel,”’ Lecture at Ontario Research Founda- 
tion, Toronto, Canada, October 31, 1930. 
Haigh, B. 
“Brittle Fracture in Metals,’’ Engineering (London), Vol. 130, p. 685 
(1930). 
Van Wert, L. R. 
“Some Notes on Blue Brittleness,” Technical Publication No. 404, Am. 
Inst. Mining and Metallurgical Engrs. (1931). 
Jungbluth, H. 
“ Alterungkerbzahigkeit und Archiv 
fiir das Eisenhiitienwesen, Vol. 4, p. 533 (1931). 
Késter, W. 


“‘Die Beeinflussing des Eigenschaftswertes Eines Metalles durch Zusam- 
menwirken, von Kaltreckung und feinverteilten Zeits- 
 chrift fiir Metallkunde, Vol. 23, p. 176 (1931). 
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B. CHEMICAL COMPOSITION AND MELTING PROCEDURE 
Hatfield, W. H. 


“Phosphorus in Iron and Steel,” Journal, Iron and Steel Inst., Vol. 
92, No. 2, p. 122 (1915). 


Pilling, N. B. 
‘Low Temperature Brittleness in Silicon Steels,” Transactions, Am. 
Inst. Mining and Metallurgical Engrs., Vol. 69, p. 780 (1923). 
Whitely, J. H., and Braithwaite, A. 


“Some Observations on the Effect of Small Quantities of Tin in Steel,” 
Journal, Iron and Steel Inst., Vol. 107, p. 161 (1923). 


Wimmer, A. 


“The Influence of Oxygen on the Physical and Mechanical Propertie 
of Low Carbon Steel,” Stahl und Eisen, Vol. 45, p. 73 (1925). 


Pomp, A. 


“Notch Toughness of Silicon Steel,”’ Mitleilungen, Kaiser Wilhelm 
Inst. fir Eisenforschung, Vol. 7, p. 105 (1925). 


Griffiths, W. T. | 


“Note on Nitrogen as a Possible Factor in Temper Brittleness,” 
Journal, Iron and Steel Inst., Vol. 3, No. 1, p. 257 (1925). 


Greaves, R. H., and Jones, J. C. 
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_- ZINC COATING OF IRON AND STEEL 


The sectional committee held two meetings during the past year, 
on October 23, 1930, in New York City and on March 19, 1931, in 
Pittsburgh, Pa., and submits the following report of its activities: 

The meeting on October 23, 1930, was a special meeting called 
for the purpose of considering the recommendation of Technical Com- 
mittee II on Sheets and Sheet Products that the Standard Specifica- 
tions for Zinc-Coated (Galvanized) Sheets (A 93 — 27) of the American 
Society for Testing Materials be submitted to the American Standards 
Association for approval as American Tentative Standard. This 
recommendation was approved at the meeting and on November 6, 
1930, was referred to letter ballot of the sectional committee. The 
vote of the sectional committee on this recommendation resulted in 
38 affirmative and 1 negative votes and 6 members marked their 
ballots “not voting.” The specifications were accordingly submitted 
by the sectional committee through its sponsor the American Society 
for Testing Materials to the American Standards Association on 
March 4, 1931, together with an accompanying report covering the 
history of these specifications. These were approved as American 
Tentative Standard on June 20, 1931, the A.S.A. designating number 
being G 8b 1-1931. 

At the October meeting, the sectional committee also decided to 
request the A.S.T.M. to withdraw from their publications the Proposed 
Specifications for the Zinc-Coating on Iron and Steel Sheets which 
were accepted by the Society two years ago for publication as infor- 
mation. 

Technical Commitiee I on Hardware and Fastenings (A. L. Fox, 
chairman).—The activities of Technical Committee I during the past 
year have been directed toward the collection of representative samples 
of commercial zinc-coated products, and their laboratory analysis to 
determine weight and uniformity of coating. This work has now been 
practically completed and a tentative draft of specifications for hot- 
dipped galvanized hardware products has been distributed to the 
members of the committee and were discussed at the recent meeting 
in Pittsburgh. These specifications will be redrafted and redistrib- 
uted to the technical committee for comment and - be recom- 
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mended to the sectional committee for approval as a proposed ten- 
tative standard. 

It is expected that the activities of the technical committee during 
the coming year will include the preparation of specifications for 
sherardized, electro-galvanized, and Schoop process coatings. 

Technical Committee III on Structural Steel Shapes, Plates, Bars — 
and Their Products (V. F. Hammel, chairman).—Technical Committee | 
III held only one meeting during the past year, a joint meeting with _ 
Subcommittee X on Embrittlement Investigation of Committee A-5 
on Corrosion of Iron and Steel of the American Society for Testing — 
Materials. This committee is conducting at the Battelle Memorial 
Institute a study of the embrittlement of structural steel in the gal- 
vanizing process. A report of progress was submitted by H. W, Gillett 
of the Battelle Memorial Institute covering their investigations to 
date. 

The revised Standard Specifications for Zinc (Hot Galvanized) 
Coatings on Structural Steel Shapes, Plates and Bars and Their Prod- 
ucts (A 123-30)! which were adopted by the sponsor body, the 
American Society for Testing Materials, last year were subsequently 
referred to the American Standards Association and on December 31, 
1930, were approved as American Tentative Standard with the A.S.A. 
No. G 8c — 1930. 

Copies of the revised standard specifications together with the 


1930 report of the technical committee were sent to a number of 


companies in England and Germany that are galvanizing structural 
steel, with the request that they forward any criticisms or comments 
on the specifications that they may have to offer. Only a few replies 


have been received so far but this information will be summarized _ 


for the committee «t a later date. 

Technical Committee IV on Pipes, Conduits and Their Fittings 
(C. J. Krieger, chairman).—The fourth draft of the proposed speci- 
fications for zinc-coatings for iron on steel pipe and fittings prepared 
by Technical Committee IV was issued in April, 1928, for informa- 
tion and comment. No criticisms, adverse or otherwise, had been 
received so, during the past year, the members of the committee were 
asked to vote on the recommendation that these specifications be 
presented to the sectional committee for its approval. The necessary 
affirmative vote was not received. 

In view of this, and also of the fact that one of the member 
bodies of the American Standards Association will shortly present its _ 
standard on rigid conduit to the A.S.A. under the proprietary standards 


11930 Book of A.S.T.M. Standards, Part I, p. 284. 
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method, the sectional committee voted to withdraw electrical conduit 
from the scope of this technical committee, thus confining its activities 
to pipes and fittings only. It was also voted that this committee 
reorganize its personnel to bring it up to date and to make it con- 
sistent with its new scope. 

Technical Committee V on Wire and Wire Products (J. L. Schueler, 
chairman).—The various specifications drafted by this technical com- 
mittee in conjunction with Subcommittee VI on Specifications for 
Metallic Coated Products of the A.S.T.M. Committee A-5 on Corro- 
sion of Iron and Steel have all been adopted as A.S.T.M. standards. 
Consideration has been given to submitting the Standard Specifica- 
tions for Zinc-Coated (Galvanized) Steel Wire Strand (A 122-30) 
to the American Standards Association for approval as American 
Tentative Standard. Objections have been raised to these specifica- 
tions as a result of which a special subcommittee has been organized 
to give them further study. 

In view of the objections raised concerning the galvanized strand 
specifications, another special subcommittee was formed to study 
other specifications for galvanized wire prior to their being submitted 
to the A.S.A. for approval. Both of these special subcommittees are 
expected to report at a meeting of the committee to be held during 
the annual meeting of the American Society for Testing Materials 
in June. ; 

Technical Commitiee VII on Methods of Testing (E. S. Taylerson, 
chairman).—Since the reorganization of committee activities reported 
last year, this committee has been mostly concerned in determining 
the demand for new investigations and methods of testing. 

The research committee is still considering the possibility of 
developing a laboratory test which will predict service in the atmos- 
phere. Its work is still confined to the simulated industrial atmos- 
phere test, although the influence of salt spray is also under con- 
sideration. The apparatus employed is both elaborate and expensive 
and the program already under way will probably not be completed 
for several years. The progress to date has not been encouraging 
although a large amount of work has been accomplished. The diffi- 
culty is not entirely due to design and operation of apparatus to 
enable consistent results to be obtained, but also involves the great 
variation in corrosion rate encountered in actual atmospheric exposure 
tests at different locations. It may be necessary to develop apparatus 
of a more flexible nature in which it will be possible to so vary the 
influence of a number of corroding agents as to duplicate a particular 
atmospheric condition. Very little is known of the essential differ- 
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ences in climate encountered in the atmospheric tests of Subcommittee 
VIII on Field Tests of Metallic Coatings of the A.S.T.M. Committee 
A-5 on Corrosion of Iron and Steel. 

A committee under the chairmanship of Mr. F. M. Crapo is > 
studying the present Methods of Determining Weight of Coating on | 
Zinc-Coated Articles (A 90-30). An extensive comparative study 
has been made of the hydrochloric acid - antimony chloride and the 
dilute sulfuric acid methods which indicates excellent consistency. 
Difficulties have been experienced in interpreting the Preece test for _ 
wire, hardware, and pipe which has led to the appointment of a 
special subcommittee under the chairmanship of C. C. Crane, to study 
the specifications, limitations, and interpretation of the Preece test. 


committee, which consists of 48 members; 36 members returned their 
ballots, all of whom have voted affirmatively. 


Respectfully submitted on behalf of the sectional committee, 


A. B. CAMPBELL, 


Secretary, 
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REPORT OF COMMITTEE A6 


One meeting of Committee A-6 on Magnetic Properties was held 
during the past year, in March at Pittsburgh, Pa., in connection 
with the Spring Group Meeting of A.S.T.M. Committees. 

. At the meeting of the committee held in Pittsburgh, the fol- 

lowing motion was adopted by the committee: 
Moved that Committee A-6 on Magnetic Properties of the 
American Society for Testing Materials concludes, after careful con- 
sideration, that there is no important need in the field of industry 
and science represented by this committee, for the series of magnetic 
units proposed by the Subcommittee on Magnetic Units of the U. S. 
National Committee of the International Electrotechnical Commission 
in its report circulated under date of February 16, 1931, to the members 
of the U. S. National Committee; further, that Committee A-6, in 
view of the increase in complexity that would result from the addition 
of this new series of units to those now most generally employed and 
in view of the probable confusion that would thereby be entailed, 
strongly opposes the adoption of the proposed units; further, that the 
chairman of this committee is directed to transmit the substance of 
this motion to the various members of the U. S. National Committee. 
Space Permeability.—It was voted that the secretary be instructed 
- to report to the chairman of the subcommittee, of the Sectional 
- Committee on Definitions of Electrical Terms, Mr. H. L. Curtis, the 
committee’s recommendation that the symbol yu, be used to designate 
initial permeability rather than space permeability, as proposed by 

“a the subcommittee of the sectional committee. 
7 Mr. F. H. Allison, Jr., of the Crucible Steel Co. has been ap- 
e: pointed as the representative of A-6 on the general Membership 
Committee of the Society. 


SUBCOMMITTEE ACTIVITIES 


” Subcommittee I on Definitions and Nomenclature (W. J. Shack- 
elton, chairman).—In view of the adoption by the International 
Electrotechnical Commission of the name “‘oersted” for the unit of 
magnetic force, the subcommittee recommends the Tentative Defini- 
tions of Terms, with Units and Symbols, Relating to Magnetic Testing 
(A 127-30 T) be revised so as to conform to this action. This would 
leave the unit of magnetic reluctance without a name and substitute 
“oersted”’ for “rowland” as the name of the unit of magnetic force. 
(242) 
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On MAGNETIC PROPERTIES 2 


A Sectional Committee on Definitions of Electrical Terms under _ mes 
the procedure of the American Standards Association is very actively 
engaged in Preparing a comprehensive set of definitions including ~ 
“magnetic.” It is believed that these will be available within the 
next year. It was therefore recommended that the present list of 
definitions as amended be continued as tentative, so that when ad- 
vanced to standard they can be brought into accord with the defini- 
tions developed by the sectional committee. Committee A-6 will be 
kept in close touch with the progress, since it has a representative wil 
the sectional committee. 

The subcommittee also called to the attention of Committee A- ee: . 
the proposal of the Subcommittee on Magnetic Units of the U. S. 
National Committee of the I.E.C. that a series of so-called “practical” 
magnetic units be adopted, and recommended that Committee A-6 
go on record as strongly opposing such action. 

The subcommittee also raised objection to the proposed use of 
the symbol yw, to denote “space permeability,’ as previously men- 
tioned, in the belief that this symbol should be retained to denote 
“initial permeability,” especially since this use has become fairly 
common in the technical literature. 

Subcommittee II on Alternating Current Tests at Low Inductions 
(R. L. Sanford, chairman).—Since the report of a year ago, additional 
checks have been made on the series of ring samples of ferro-magnetic 
materials supplied by the Bell Telephone Laboratories. The results 
check so well that the subcommittee believed that it was time to 
prepare a set of tentative procedures for low induction tests, specifying 
the Owen bridge method and the alternating current potentiometer 
method as alternative methods. Such a set of specifications has been 
prepared, the details of which are given later in this report. 

Subcommittee III on Tests at High Magnetizing Forces (L. E. 
Howard, chairman).—A number of investigators have made further 


F tests at high magnetizing forces by different methods and with a 
number of check samples. In view of the results obtained, the sub- 
committee recommended that the “J-permeameter” be designated 

" the “Babbitt permeameter” in honor of its inventor, and added to 

1 the list of approved instruments for measurements with magnetizing 

yf forces above 40 oersteds. 

l- 

g RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 

id STANDARDS 

te Proposed Revision of Tentative Standard.—The committee recom- 

e. mends that the Tentative Definitions of Terms, with Units and 
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Symbols, Relating to Magnetic Testing (A 127-30 T)! be revised 
by omitting the name “‘oersted” for the unit of reluctance and sub- 
stituting ‘‘oersted”’ for “rowland” as the name of the unit of mag- 
netic force. The committee also recommends that the list of definitions 
as thus revised be continued as tentative pending the completion of 
a list of definitions of magnetic terms by the Sectional Committee on 
Definitions of Electrical Terms functioning under the American 
Standards Association. 

Proposed Tentative Revision of Standard.—The committee has 
prepared a proposed revision of the test procedure for properties at 
low inductions and audio frequencies described in Sections 14 to 19 
of the Standard Methods of Test for Magnetic Properties of Iron and 
Steel (A 34-—28).2 The proposed revision, which is appended 
hereto,’ includes the Owen bridge method and the alternating-current 
potentiometer method as alternative test procedures. The committee 
recommends that this revision be published as tentative to supersede 
when adopted Sections 14 to 19 of Standard Methods A 34 — 28. 

The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Affirm- | Neg- Not 

Items ative | ative | Voting 
I. Proposep Revision or Tentative STANDARD 

Tentative Definitions of Terms, with Units and Symbols, Relating to Magnetic Testing 
(A 127-30 T) 13 0 
Il. Proposep Tantative Revision or StanDARD 

Standard Methods of Test for Magnetic Properties of Iron and Steel (A 34 - 28) 13 0 


This report has been submitted to letter ballot of the committee, 
which consists of 15 members; 13 members returned their ballots, all 
of whom have voted affirmatively. 


| ee Respectfully submitted on behalf of the committee, 


The proposed revision of the Tentative Definitions of Terms, with Units 
and Symbols, Relating to Magnetic Testing was accepted. The definitions in 
their revised form appear on page 696 

The proposed revision of the Standard Methods of Test for Magnetic 


Properties of Iron and Steel was accepted for publication as tentative and 
appears on page 1045. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 983 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 80. 
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REPORT OF COMMITTEE A-3 


ON 
MAGNETIC ANALYSIS 


The investigation on the relation of magnetic properties and 
toughness as indicated by the results of impact tests has been com- | 
pleted under the auspices of Subcommittee I on Impact Tests, under 
the chairmanship of Mr. Haakon Styri. The results of this investi-— 
gation were discussed at a meeting of the committee held in con- 
junction with the A.S.T.M. Group Meeting of Committees in Pitts- 
burgh, Pa., on March 19, 1931. The formal report to the Society 
on this investigation will appear as a technical paper by Mr. Styri, 
entitled “Relation Between Magnetic Properties, Impact Strength 
and Hardness” and will be presented at this annual meeting of — 
Society.? 

Plans are under way for undertaking two new projects. One is — 
the preparation of a series of critical abstracts of articles bearing on © 
the subject of magnetic analysis. The other is the collection of data — 7 
on the magnetic properties of several series of commercially important — 
steels together with such other data as can readily be obtained on © 
magnetic test specimens. These data should serve as a valuable 
foundation for investigations in the field of magnetic analysis. 

The committee continues to serve as a clearing house for the 
interchange of data and experience among its members and this is 
probably one of its most valuable functions. 


This report has been submitted to letter ballot of the committee, 
which consists of 16 members; 14 members returned their ballots, all 
of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, 


Chairman. 
A. V. DE Forest, 


Secretary. 


' Proceedings, Am. Soc. Testing Mats., Vol. 31, Part II, p. 94 (1931). iy Syst a t 
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RRPORT OF COMMITTEE A-10 
ON 


a IRON-CHROMIUM, IRON-CHROMIUM-NICKEL AND 
Sn RELATED ALLOYS 


Since the annual meeting of the Society last June, Committee 
A-10 has held one meeting in Pittsburgh, Pa., March 17, 1931, during 
the Spring Group Meeting of A.S.T.M. Committees. Although still 
a fact-finding and research group, attention is now being directed to 
standardization of some of the most widely used alloys falling within 
its scope. A specifications subcommittee has been authorized but 
its organization has not yet been completed. The present member- 
ship of the committee is 47: one new member (consumer) means 
been added dded during the past year and one member having resigned. 


as 


After a study of the subject, Subcommittee II on Nomenclature, 
under the Chairmanship of Mr. T. H. Nelson was disbanded, on vote 
of the members of Committee A-10 during the meeting held in Pitts- 
burgh. This subcommittee had under consideration a classification of 
the various alloys but the wide use of trade names in advertising makes 
it impossible to use a classification system for alloys at the present 
time. It was felt by the committee that industrial concerns would 
not readily accept a classification of alloys and the subject has been 
temporarily dropped. 

Mr. I. B. McCorkle was appointed Chairman of Subcommittee V 
on Mechanical Testing, and the Fact-Finding Committee on Welding 
was replaced by a Subcommittee on Welding, under the chairmanship 
of Mr. F. B. Olcott. 

Because of the widespread use of certain of the alloys in exposed 
parts of structures and machines, weather exposure tests simulating 
the atmospheric corrosion tests being conducted by Committee A- 5 
on Corrosion of Iron and Steel are being considered. 


SUBCOMMITTEE ACTIVITIES 


| Subcommittee I on Classification of Data (Jerome Strauss, chair- 

- man).—The Tables of Chemical Compositions, Physical and Mechan- 
ical Properties and Corrosion-Resistant Properties of Corrosion- 
Resistant and Heat-Resistant Alloys were completed by the subcom- 
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mittee subsequent to the presentation of the 1930 report and have been 
published in Part I of the 1930 Proceedings in the form of insert tables 
designated Plates V to XV. Copies of the tables were also published 
under a separate binder and about 2000 copies distributed in this form. 
Certain additional information fegarding alloys of other manufac- 
turers, not available at the time the original data was accumulated, 
will be included in the next printing of the tables. 

Subcommitiee ITI on Methods of Chemical Analysis (F. B. Foley, 
chairman).—One meeting of this subcommittee has been held. The 
need for a reliable standard has been pointed out, especially for the 
18 per cent chromium, 8 per cent nickel alloy of various carbon con- 
tents. It is the aim of the subcommittee to approach the U. S. Bureau 
of Standards through Mr. G. E. F. Lundell to have suitable standard 
samples prepared and to cooperate with Committee B-4 on Electrical- 
Heating, Electrical-Resistance and Electric-Furnace Alloys, which has 
already prepared methods of analysis for somewhat similar materials. 
The preparation of standard methods of analysis must necessarily be — 
deferred until suitable standard samples are available. 

Subcommittee IV on Methods of Corrosion Testing (W. R. Huey, 
chairman).—The collaborative corrosion testing program undertaken 
by this subcommittee is being carried out by fifteen laboratories. 
Four of the laboratories have completed the acid immersion and copper 
sulfate stain tests and most of the others have these tests in various 
stages. The salt spray test has been delayed until all of the control 
specimens being prepared by the Naval Gun Factory are in the hands 
of the various laboratories. These specimens have been made and 
shipped to the laboratories within the past two weeks. About eight 
of the cooperating laboratories have been visited by the chairman and 
considerable correspondence has been necessary in settling questions 0 
regarding procedure. The balance of the laboratories will be visited | 
in the near future. 

It will be possible to report substantial progress in the testing r 
program at the June meeting. All tests should be completed by - 
autumn and the final report for this phase of the work certainly will © 
be complete before the end of the year. 

Subcommitiee V on Mechanical Testing (I. B. McCorkle, chair- _ 
man).—The chairmanship of this subcommittee was just recently 
accepted by Mr. McCorkle, but the complete personnel is not yet © a 
available. The work of the subcommittee will consist essentially of , 

a study of methods for the determination of elastic and impact proper- 


per 
tir is alloys coming within the scope of Committee A-10. 
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REPORT OF COMMITTEE A-10 


Subcommittee VI on Metallography (N. L. Mochel, chairman).— 
Subcommittee VI will probably study grain-growth and embrittlement 
of low-carbon plain chromium steels on exposure to elevated temper- 
- atures; also, etching reagents which will prove most generally useful 
in micrographic and macrographic inspection. 

Subcommitiee VII on Welding (F. B. Olcott, chairman).—This 
subcommittee has replaced the Fact-Finding Committee on Welding 
which was composed of Messrs. P. D. Merica, C. E. McQuigg, F. B. 
Olcott, and T. H. Nelson. The subcommittee plans to devote one 
year to determining if information of value in the field of welding can 
be obtained. The membership of the subcommittee is undetermined 
at this time; however, those interested are invited to discuss the 
subject with the chairman. 


This report has been submitted to letter ballot of the committee, 
which consists of 47 members; 32 members returned their ballots, all 


of whom have voted auepanindl 


Chairman. 
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REPORT OF RESEARCH COMMITTEE 
ON 


FATIGUE OF METALS 


During the past year, the Research Committee on Fatigue of _ 
Metals held one meeting in Pittsburgh on March 17, 1931. At this 
meeting, Mr. F. F. Lucas of the Bell Telephone Laboratories showed 
some photographs of martensite with a magnification of 3500 diam- — 
eters which showed many extremely small cracks in certain structures. 
This was interesting evidence, especially in connection with the work | 
of such physicists as Griffiths! and Zwicky* who have suggested the 
policy that even in sound metals there are thousands of minute © 
cracks whose width is measured in atoms. 

Another interesting suggestion, which was brought forward by 
the chairman as a result of a study of railroad rails under wheel loads, 
was that a stress of a given magnitude at the surface of a specimen | 
may be more dangerous as a potential cause of a spreading fatigue 
crack than a stress of the same magnitude in the interior of a piece of _ 
metal. 

The summary “Present-Day Experimental Knowledge and The- bd 
ories of Fatigue Phenomena in Metals,’ prepared by the committee 
and published in the 1930 report,’ is by no means complete and the 


committee is now engaged in preparing summaries of present-da 
knowledge of corrosion-fatigue and of the significance of fatigue to 
the designers and users of structures and machines, including a study 
of the conditions under which fatigue (spreading fracture) is not a 
significant factor. 

The committee has continued the preparation of abstracts of 
important publications and technical articles, both in this country 
and abroad, dealing with fatigue of metals. The second set of ab- 
stracts of articles appearing in the technical press from July 1, 1929,to 
June 30, 1930, was issued in pamphlet form in the fall of 1930. The 
committee plans to continue preparation of such abstracts from time 
to time to supplement those already issued. seas 
Respectfully submitted on behalf of the committee, = 

7 Moors, 


1 A. A. Griffiths, “‘ Phenomena of Rupture and Flow in Solids,”’ Transactions, Royal Soc. of London, 
Vol. 221, A, p. 163 (1920). 

2 F, Zwicky, “‘On the Imperfections of Crystals," Proceedings, Nat. Academy of Sciences, Vol. 
15, No. 11, March, 1929, p. 253; also “‘On Mosaic Crystals,” Procceedings, Nat. Academy of 
Sciences, Vol. 15, No. 11, p. 816, November, 1929. : 

* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 260 (1930). 
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REPORT OF COMMITTEE B-2 


ON 


NON-FERROUS METALS AND ALLOYS 


Proposed New Tentative Standard.—The committee recommends 
that the proposed Tentative Methods of Chemical Analysis of Silver 
Solders, appended hereto,! be accepted for publication as tentative. 

In the Standard Methods of Chemical Analysis of Manganese 
Bronze (B 27-19),2 the committee proposes the following editorial 
change: Under Determination of Copper by the Electrolytic Method, 
change the eighth sentence under Method to read as follows, by the 
addition of the italicized words and the omission of those in brackets: 

For each solution use a current density over night of 0.5 ampere [at approxi- 
mately 10 volts] per square decimeter (4.5 amperes per square foot), or [else] use 


a current density of 4 amperes [at approximately 10 volts continued] per square 
decimeter (36 amperes per square foot) for [about] 2} hours. 


The committee also recommends a similar editorial change in 
the Standard Methods of Battery Assay of Copper (B 34 — 20)* under 
Assay of Electrolytic and Low-Resistance Lake Copper in the second 
sentence of the second paragraph under Method. 


SUBCOMMITTEE ACTIVITIES 


Subcommittee I on Pure Metals in Ingot Form (W. H. Bassett, 
chairman).—This subcommittee recommends that the Tentative Spec- 
ifications for Fire-Refined Copper Other than Lake (B 72-28 T) be 
continued as tentative pending adjustment of the criticized limits 
for selenium and tellurium. 

Subcommittee VII on Methods of Chemical Analysis (H. V 
Churchill, chairman).—This subcommittee has studied the methods 
for analysis of silver solders, and is recommending for publication as 
tentative, as appended hereto,! proposed Tentative Methods of Chem- 
ical Analysis of Silver Solders. 

This subcommittee is also studying analyses of the metals in the 
following standards and tentative standards: 


Determination of Tin in Aluminum-Base Alloys (B 40 - 


28 T); 
Analysis of Phosphor Tin (B 51 27);: ag 
1 See p. 722.—Ep. aM = . 
#1930 Book of A.S.T.M. Standards, Part I, p. 813. 
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ON Now-Fitknovs METALS AND ALLOYS 


‘Tend Analysis of Phosphor Copper (B 52-27); y 
Analysis of Silicon Copper (B 53 27); bins 
6. 


very Analysis of Brazing Solder (B 64-28); pe: 
Ba Analysis of Copper-Base Alloys in Ingot Form for Sand 
Castings (B 30-30 T); and 
7. Analysis of Manganese Bronze (B 27 — 19). pint I 


” subcommittee recommends that Tentative Methods of Chem- © 

ical Analysis of Aluminum and Light Aluminum Alloys (B 40-28 T) 

be continued as tentative for another year pending the inclusion of © 

, the method for tin mentioned above. : | 

| After studying the wording of the Standard Methods of Chemical 

Analysis of Manganese Bronze (B 27 — 19) and the Standard Methods 

of Battery Assay of Copper (B 34-20) which refers to the amperage 

and voltage to be used in electrolyzing copper, the subcommittee is 

modifying the present wording as given in detail earlier in this report. 

. The recommendation appearing in this report has been sub- 
€ mitted to letter ballot of the committee with the following results: 


Items Affirm- | Neg- Not 
n ative ative | Voting — 
I. New Tentative Sranparp 
d Tentative Methods of Chemical Analysis of Silver Solders..................0-0.00005 54 0 12 
II. Eprrorit Revisions or Stanparp Merxops 
m Standard Methods of Chemical Analysis of Manganese Bronze (B 27-19)............. 51 2 13 
Standard Methods of Battery Assay of Copper 54 2 
. . 
t, This report has been submitted to letter ballot of the committee, 
“fl which consists of 104 members; 73 members returned their ballots, 
€ of whom 65 have voted affirmatively and none negatively. _ ize 
ts y g y 
Respectfully submitted on behalf of the committee, 
WILLIAM CAMPBELL, 
at ‘ 
the 


The proposed Tentative Methods of Chemical Analysis of Silver Solders 4 
were accepted for publication as tentative and appear on page 722. The pro- 
posed revisions of the Standard Methods of Chemical Analysis of Manganese 

Bronze and Methods of Battery Assay of Copper were approved as editorial 
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REPORT OF “COMMITTEE B-3 


ON 


hase 
CORROSION OF NON-FERROUS METALS AND ‘ALLOYS 


During the past year Committee B-3 has made progress as 
indicated in this report. 

A number of test specimens were improperly machined by a com- 
mercial machine shop with the result that some replacements of mate- 
rials and specimens had to be made. This has delayed the entire 
program of the committee. The new materials, however, are now 
available and no further delays are anticipated. 

The committee has considered a proposal that it undertake 
periodically the preparation of critical review of the literature on 
corrosion of non-ferrous metals and alloys. It is felt that such a 
review would be very desirable but that it would be too large an 
undertaking for this committee. It should be the task of a separate 
permanent organization with sufficient financial backing to employ 
the necessary help. 

A special subgroup made a study of the various units used for 
expressing rate of corrosion and found that if values in the literature 
were all given in certain uniform units it would considerably facilitate 
the reading and correlation of data. Committee B-3, therefore, 
recommends to other committees of the Society and to research workers 
in general the following two units: . } 

1. Milligrams loss per square decimeter per day; . 

2. Inches penetration per year. 

‘The committee wishes to call attention to the very incite 
accumulation of information contained in the Tables of Chemical 
Compositions, Physical and Mechanical Properties and Corrosion- 
Resistant Properties of Corrosion-Resistant and Heat-Resistant Alloys 
appearing in the 1930 Proceedings! and published in pamphlet form 
by the Society. 


ACTIVITIES OF SUBCOMMITTEES > 


Subcommittee VI on Atmospheric Corrosion (W. H. Finkeldey, 
chairman).—This subcommittee decided to drop the indoor test pro- 
gram and erect two additional racks outdoors. Recent investigations 
by the telephone companies operating on the Pacific Coast between 
San Diego and Los Angeles show this area to be one having a relatively 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, Plates V to XV (1930). age 
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high humidity and heavy dew fall. Even in localities entirely free 
from industrial plant contamination the atmosphere is found to be © 
very corrosive. ‘The test conditions here would be entirely different 
from either of the other two sea coast locations of the committee. 
One of the additional racks will be placed in this area and the other 
in a dry location. 

Permission has been secured from the Central Arizona Light and 
Power Co. of Phoenix, Ariz., through the cooperation of Mr. E. H. . 
Coe, Vice President and General Manager, to erect a test rack on ~ 
one of the company’s properties at Phoenix. The erection of the | 
supporting rack and the installation of the test specimens will be © 
under the supervision of Mr. L. K. Doutrick, Chief Engineer, who 
will be the subcommittee’s representative at this location. 

The subcommittee was fortunate in having the assistance of Mr. 
H. W. Hitchcock, Chief Engineer of the Southern California Tele- 
phone Co., Los Angeles, Calif., in finding a suitable test site in the 
seacoast district where past experience of the utility companies indi- _ 
cated very severe corrosion could be expected. After considering — 
several locations Mr. Hitchcock and his assistant, Mr. R. H. Berg- 
gren secured permission from the University of California for the com- _ 
mittee to erect a test rack on the property of the Scripps Institution 
of Oceanography at La Jolla, Calif. This location is within a few 
hundred feet of the ocean and should be a most severe seacoast p. 
exposure. Mr. Berggren will supervise the installation of the rack 
and test specimens and will act as the subcommittee’s representative . 
at this location. . 

The subcommittee wishes to express its appreciation for the 7 
cooperation secured from both of these companies and also to thank | 
those mentioned above for their very helpful assistance in starting 
these tests and for their keen interest in the test program. 

Subcommittee VIII on Galvanic and Electrolytic Corrosion (C. L. 
Hippensteel, chairman).—This subcommittee by agreement with Com- — 
mittee A-10 on Iron-Chromium, Iron-Chromium-Nickel and Related | 
Alloys is including in its test program stainless steel in contact with — 
various non-ferrous metals. 


This report has been submitted to letter ballot of the committee, 
which consists of 42 members; 36 members returned their ballots, of 
whom 35 have voted affirmatively, and none negatively. 


Respectfully submitted on behalf of the committee, ~~ 


[ 


T. S. FULLER, 
Chairman. 
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REPORT OF COMMITTEE B4 | 


ELECTRICAL-HEATING, ELECTRICAL-RESISTANCE AND 
ELECTRIC-FURNACE ALLOYS 


One meeting of Committee B-4 has been held during the year, on 
February 16 and 17, 1931, in New York City. A second meeting will 
be held prior to the presentation of this report to the Society at which 
time the report will be reviewed and other matters considered. 

Three members have been added to the committee during the 
year, leaving the total membership 30, classified as 15 consumers, 
12 producers and 3 general interests. 

In 1929, at the request of manufacturers of electrical heating 
and electrical-resistance wires, Committee B-4 prepared a list of 
colors for the labels to be used on spools of wire to identify the different 
grades. This list has been accepted by the wire manufacturers. 
Since that time, a request has been received to extend the list to 
include other grades of wire. The matter was referred by the com- 
mittee to the Coordinating Committee on Non-Ferrous Metals and 
Alloys which has authorized Committee B-4 to proceed with further 
assignments of colors. Accordingly a Subcommittee on Label Colors 
has been appointed. 

Mr. C. L. Clark has been appointed chairman of Subcommittee 
V in place of Mr. H. W. McQuaid who resigned on account of pres- 
sure of other work. 

Mr. Gordon Thompson has been appointed to serve as the repre- 
sentative of Committee B-4 on the General Membership Commiitee 
of the Society. cia 
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RECOMMENDATIONS AFFECTING TENTATIVE STANDARDS 


Proposed Tentative Standards.—The following proposed specifica- 
tions for alloys for use as electrical heating elements are recommended 
for publication as tentative standards as appended hereto: 

Proposed Tentative Specifications for Drawn or Rolled Alloy, 
80 per cent Nickel, 20 per cent Chromium, for Electrical Heating 
Elements. 

Proposed Tentative Specifications for Drawn or Rolled Alloy, 
60 per cent Nickel, 15 per cent Chromium, Balance Iron, for Electrical 
Heating Elements. 
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A proposed Tentative Method of Test for Determining the 
Temperature-Resistance Constants of Resistance Alloys is also rec- 
ommended for publication as tentative as appended hereto.! This 
test provides a method of determining the change of resistance with 
temperature of wires of the manganin and constantan types and for 
computing the constants of the resistance-temperature equation. It 
is suitable for wires to be used in precision electrical apparatus. 

Tentative Standards Continued as Tentative-—The committee 
recommends that the following tentative standards be continued as 
tentative for another year without revision: 

Tentative Methods of Chemical Analysis of Metallic Materials 
for Electrical Heating (B 71 29 T); 


Tentative Accelerated Life Test for Metallic Materials for Elec- Y 


trical Heating (B 76-29 T); 
Tentative Method of Test for Thermoelectric Power (B 77 — 30 T). 
The recommendations in this report have been submitted to 
letter ballot of the committee, which consists of 30 members, with -_ 
the following results: 


Irems 


I. Proposep Tentative SranDARDS 
Specifications for Drawn or Rolled Alloy, 80 per cent Nickel, 20 per cent Chromium, for 
Electrical Heating Elements 
Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per cent Chromium, 
nee Iron, for Electrical Heating Elements 
Method of Test for Determining the Temperature-Resist: 


SUBCOMMITTEE ACTIVITIES 


Siienentan I on Life Tests (J. W. Harsch, chairman).—Progress 
has been made in the comparative tests to show the relation between 
the life of electrical heating wires as indicated by the Tentative Accel- 
erated Life Test for Metallic Materials for Electrical Heating (B 76- | 
29 T), and the life of the same wire under service conditions in a radi- 
ant electric toaster unit. Two lots of wire, of short and long life, re- 
spectively, as indicated by the accelerated life test are being used. 
Each lot has been tested by the accelerated life test. The service — 
tests are being made on line voltage and also with close voltage con- 
trol, using a current cycle of 2 minutes on and 2 minutes off as in the 
life test. Six laboratories are cooperating in the tests. 

The question of preparing an accelerated life test to allow larger 

sizes of wire to be tested is being studied. 
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Subcommittee II on Electrical Tests (H. L. Curtis, chairman).— 
During the year the work of Subcommittee II has been confined to 
the preparation of a method of test for determining the resistance- 
temperature constants of resistance alloys of the kind used in pre- 
cision electrical apparatus. A round rob‘. series of tests has shown 
that by proper preliminary treatment definite constants can be ob- 
tained. Based on this experience the proposed Tentative Method 
appended hereto,! was prepared and it is being submitted for publi- 
cation as tentative. An appendix to this method will be prepared 
next year describing a suitable procedure for making the resistance 
measurements with the required accuracy. 

Subcommittee IV on Mechanical Tests (Mr. P. H. Brace, chair- 
man).—Further work has been done with the bend test for determin- 
ing the elastic properties of alloys at temperatures up to 1000° C. 
The permanent change in curvature produced by heating metal strips 
to various temperatures while constrained to known curvatures has 
been determined. 

It has been shown that the proportional limit as determined by 
the tension test at room temperature corresponds to the sharp bend 
in the permanent bending curve at the same temperature. 

This work has been carried on under the direction of Mr. Howard 
Scott, and is described in a paper which will be presented: at this 
annual meeting of the Society.’ . 

Subcommitiee V on Wrought and Cast Alloys For High-Tempera- 
ture Use (C. L. Clark, chairman).—This subcommittee is develop- 
ing a standard tension test specimen for cast alloys together with the 
mold construction and foundry practice necessary to insure a sound 
specimen. 

A method of test for thermal coefficient of linear expansion has 
been prepared and is being checked by several laboratories. 

A study is being made of warpage and to determine the relation 
to it of thermal expansion and heat conductivity. 

The subcommittee is also preparing a method of test for thermal 
conductivity. 

Subcommitiee VI on Specifications (J. W. Harsch, chairman).— 
This subcommittee has prepared specifications for two grades of drawn 
or rolled alloys for electrical heating elements; namely, Proposed 
Tentative Specifications for Drawn or Rolled 80 per cent Nickel, 20 
per cent Chromium Alloy for Electrical Heating Elements, and Pro- 


1 See p. 732.—Eb. 
2 Howard Scott, “‘High-Temperature Characteristics of Metals Revealed by Bending,” see Pro- 
ceedings, Am. Soc. Testing Mats., Vol. 31, Part II,p.129(1931), 
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posed Tentative Specifications for Drawn or Rolled Alloy, 60 per cent 
Nickel, 15 per cent Chromium, Balance Iron, for Electrical Heating 
Elements. The specifications correspond to the two grades of alloys 
in general use for electrical heating elements. These specifications 


which are appended hereto! are being recommended for publication 
as tentative. 


This report has been submitted to letter ballot of the committee, 
which consists of 30 members; 20 members returned their bs ballots, 


all of whom have voted affirmatively. > ap 


Respectfully submitted on behalf of the committee, = = 


DEAN HARVEY, 


EDITORIAL NoTE 


The proposed Tentative Specifications for Drawn or Rolled Alloy, 80 per 
cent Nickel, 20 per cent Chromium, for Electrical Heating Elements; Specifi- 
cations for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per cent Chromium, 
Balance Iron, for Electrical Heating Elements; and Method of Test for De- 
termining the Temperature-Resistance-Constants of Resistance Alloys were 
accepted for as and appear on pages 708, 712 732, 


respectively. als ds 


1 See pp. 708 to 715.—Eb. 


pil? 


ON ELECTRICAL HEATING, RESISTANCE AND FURNACE ALLOYS 257 rs. 
| 
| 
y 
d 
Py 
iS at, 
)- 
wn 
iy 
ed 
4 


é 


4 


4 


= @ 


* 


7 Be *Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1272 (1930). - 


é 


«REPORT OF COMMITTEE BS” 
ON 

COPPER AND COPPER ALLOYS, CAST AND WROUGHT 


The last meeting of the committee was held at Atlantic City, on 
June 25, 1930. Various changes in membership have occurred during 
the past year and the total membership is now 54, classified as 24 
producers, 20 consumers, and 10 general interests. 

In order to get early action on a revision of the Tentative Speci- 
fications for Copper-Base Alloys in Ingot Form for Sand Castings 
(B 30-30 T), which was not completed in time for final action at the 
annual meeting of the Society last year, the committee has taken 
advantage of the Society’s new procedure permitting proposed tenta- 
tive standards and revisions of tentative standards to be reviewed 
and accepted for publication as tentative by Committee E-10 on 
Standards between annual meetings. The revised tentative speci- 
fications were considered by Committee E-10 and accepted for publi- 
cation as tentative at a meeting held on August 12, 1930.1 At this 
meeting Committee B-5 was represented by Mr. G. H. Clamer. 

The committee recommends that the schedule of tolerances on 
length proposed last year? as a tentative revision in the following 
three standard specifications be continued as tentative for another 
year: Standard Specifications for Seamless Admiralty Condenser 
Tubes and Ferrule Stock (B 44-29), for Seamless 70-30 Brass 
Condenser Tubes and Ferrule Stock (B 55-25), and for Seamless 
Muntz Metal Condenser Tubes and Ferrule Stock (B 56-25). § 


_ ACTIVITIES OF SUBCOMMITTEES 
af 


Subcommittee I on Wrought Metals and Alloys (W. R. Webster, 
chairman).—This subcommittee has recentiy proposed a number of 
changes in three standards and one tentative standard under its 
jurisdiction. These changes are expected to come up for consider- 
ation at a meeting of the committee to be held during the annual 
meeting and include (1) a minor revision in the weight tolerances in 


1In submitting these specifications to Committee E-10, the committee reported the results of the 
letter ballot vote as follows: 40 members returned their ballot of whom 37 voted affirmatively, none 
negatively and 3 refrained from voting. 
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the Standard Specifications for Copper Pipe, Standard Sizes B 42 — 24) = 
and for Brass Pipe, Standard Sizes (B 43 — 24); (2) the inclusion of an 
expansion test in the Tentative Specifications for Seamless Copper | 
Tubing, Bright Annealed (B 68 ~ 30 T); and (3) an extensive revision _ 
in the Standard Specifications for Sheet High Brass (B 36-27). 

The important changes in the specifications for sheet high brass 
include recognition of two grades, the standardizing on the tension 
test as a basis for acceptance or rejection on rolled tempers, the ~ 
standardizing on grain size as a basis for acceptance or rejection for | 
annealed tempers, the inclusion of explanatory data on Rockwell ea 
hardness test for both rolled and annealed tempers, and the recogni- _ 
tion of five standard annealed tempers in place of three tempers. — 
All these revisions result from a very large amount of work inanum- ~ 
ber of different laboratories, and it is felt that the specifications will = 


revision. 

The subcommittee had prepared new proposed Specifications for 
Copper Water Tube, which it had hoped would receive favorable — 
action at the meeting of Committee B-5 during the annual meeting. — 
However, important differences of opinion as to certain items cow aR 
it necessary to refer the specifications back to Subcommittee I for an 
further consideration. It is expected that during the coming year 
these| specifications will be brought to a satisfactory state for 
presentation. 

Subcommittee IT on Cast Metals and Alloys (N. K. B. Patch, chair- Ba. 
man).—In view of the systematic study of sand casting alloys now 
being undertaken by this subcommittee, as mentioned in the 1930 
report,’ which has already resulted in the new Tentative Specifications _ 
for Copper-Base Alloys in Ingot Form (B 30 — 30 T) referred to above, in 
it has not been possible thus far to effect a properly matured recon- 
sideration of all specifications for ingot metal and sand castings now in 
effect.2 As to the status of the Tentative Specifications for Sand Pear 
Casting of the Alloy: Copper 80 per cent; Tin 10 per cent; Lead 10 — 
per cent (B 74- 28 T), and the tentative revision of the Specifications 


standing for three years without action, it may be emphasized that Pe 

all specifications, both tentative and standard for sand castings in the 
bronzes and brasses which have been published by the Society, are now ; 
being carefully reconsidered in the subcommittee with a view to pea hie 
bringing them into thoroughly acceptable form. a“ 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 407 (1930). 
*See Editorial Note, p. 260.—Eb. 
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This report has been submitted to letter ballot of the committee, 
which consists of 54 members; 43 members returned their ballots, of 
whom 37 have voted affirmatively and 1 negatively. aa : 


_ Respectfully submitted on behalf of the committee, 


D. K. CRAMPTON, isi 


EpiTorIAL NoTE 


Subsequent to the annual meeting, the committee approved a complete 
revision of the Tentative Specifications for Copper-Base Alloys in Ingot Form 
for Sand Castings. The revised specifications were accepted for publication 
as tentative on August 6 by Committee E-10 on Standards. The specifica- 
tons in their revised form appear © on } page 703. 
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a DIE-CAST METALS AND ALLOYS 


Committee B-6 was organized at a meeting held at Atlantic City 
on June 24, 1930, to take over the work formerly handled by Subcom- a 
mittee XV on Die-Cast Metals and Alloys of Committee B-2 on Non- 
Ferrous Metals and Alloys. Officers were elected and the membership 
was selected in accordance with the requirements of the Society as to 
the various interests represented. The following subcommittees were 
appointed to sponsor the different activities of the committee: 
Subcommittee I on Aluminum Base Die-Casting Alloys (E. E. 
Thum, chairman) ; 
Subcommittee IT on Zinc-Base Die-Casting Alloys (W. H. Graves, 
chairman) ; 
Subcommittee III on Tin and Lead-Base Die-Casting Alloys 
(F. J. Tobias, chairman); 
Subcommittee IV on Physical Tests of Die Castings (R. L. Tem- 
plin, chairman) ; 
Subcommittee V on Exposure and Corrosion Tests (W. M. Peirce, 
chairman) ; 
Subcommittee VI on Finishing Properties of Die Casting (J. C. 
RECOMMENDATIONS AFFECTING TENTATIVE STANDARDS — 


q Proposed Tentative Standards —The committee submits for publi- 
cation as tentative, the following two new specifications as appended 
hereto?! 

Proposed Tentative Specifications for Aluminum-Base Alloy Die 
Castings, recommended by Subcommittee I; 

Proposed Tentative Specifications for Zinc-Base Alloy Die Cast- 
ings, recommended by Subcommittee IT. 


The above recommendations have been submitted to letter ballot 
of the committee, which consists of 60 members; 34 members returned 
their ballots. The analysis of the vote of the committee is given in the 
following table: 


1See pp. 716 to 721.—Eb. 
(261) 
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OF COMMITTEE B-6 


Items 


Affirm- | Neg- Not 
ative ative | Voting 


I. New TENTATIVE STaNDARDS 
Specifications for Aluminum-Base 
Specifications for Zinc-Base Alloy Die 


SUBCOMMITTEE ACTIVITIES 


oe: Subcommitiee I on Aluminum-Base Die-Casting Alloys (E. E. 
‘aoe chairman).—This subcommittee has had three meetings during 
‘ the year. At the first meeting, held at Atlantic City immediately after 
its organization, two specifications were drafted: Tentative Specifica- 
tions for Aluminum-Base Die Castings of Good Commercial Grade, 
and Tentative Specifications for Aluminum-Base Die Castings of High 
Grade. In the first it was intended to cover requirements for finished 
parts where shape and form are the principal desired characteristics, 
and in the second specifications mentioned, to cover requirements for 
finished parts where permanence and maximum physical properties 
are also desired. 

These drafts were circulated and a second meeting was held in 
Chicago in September, 1930, to consider the questions which had arisen. 
After discussion it was unanimously agreed to drop temporarily the 
subject of the so-called “high-grade” alloys as covered by the second 
specification mentioned above, holding this matter for reconsideration 
when tests now under way more clearly indicate the true effect of 
metals unintentionally present in the analysis. The other specifica- 
tions were considered in detail, and a revised draft prepared for distri- 
bution to the entire committee for comment. It was voted to restrict 
the number of alloys in the specifications to seven—those in common 
use today—thus eliminating five alloys studied by the Society. 

Final action on this second draft was taken at a meeting of the 
subcommittee in New York held in February, 1931. The proposed 
Tentative Specifications for Aluminum-Base Alloy Die Castings, as 
approved, are appended hereto' and recommended for publication as 
tentative. 

A paper by Mr. D. L. Colwell on “Effect of Composition on 
Aluminum-Base Die-Casting Alloys,” a subject studied by Committee 
B-6, appears as Appendix I to this report. 


Subcommittee II on Zinc-Base Die-Casting Alloys (W. H. Graves, 
chairman).—This subcommittee held two meetings during the year 
with good attendance. At these meetings the subcommittee members 


Va 
1 See p. 716.—Eb. 
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On Die-Cast METALS AND ALLOYS 


discussed the data previously reported by Subcommittee XV of Com- 
mittee B-2 in its annual reports for the past several years,! and from 


these data and other data subsequently obtained reached the following 
conclusions: 


1. That the purest of zinc is necessary to produce stable zinc-base 
die castings and as a result requested specifications for zinc spelter 
with total impurities not over 0.02 per cent. 

2. That only one zinc-base alloy is necessary to meet all service, 
production and cost requirements. 

3. That the round tension test specimens are the most satisfactory 
type to use. 

4. That the 10-day, 95° C. water vapor aging test is the most 
suitable test for determining stability of zinc-base die castings. 

The results of reaching such definite conclusions was the formation 
of proposed Tentative Specifications for Zinc-Base Alloy Die Castings 
which are appended hereto? and recommended for publication as 
tentative. 

The new work before the subcommittee at present is the consider- 
ation of the development of specifications for other alloys. 


Subcommittee III on Tin and Lead-Base Die-Casting Alloys (F. J. 
Tobias, chairman).—This subcommittee is working on a test program 
covering representative lead-base and tin-base alloys and has been 
assured of the cooperation of a number of producers and of testing 
laboratories. 

A preliminary list of alloys has been suggested as representative 
of the various types of alloys in commercial production. This list is 
being considered by the various members of the subcommittee and a 
choice of the alloys to be listed is to be made at the time of the annual 
meeting. 

A paper by Mr. F. J. Tobias entitled “‘Lead-Base and Tin-Base 
Alloys for Die Castings” which appears as Appendix II to this report 
presents the status of this class of die castings in the industry. 

Subcommittee V on Exposure and Corrosion Tests (W. M. Peirce, 
chairman).—This subcommittee has sponsored the testing of the 
aluminum-base and zinc-base alloy test specimens returned after one 
year from the various exposure locations. ‘The testing is largely 
completed as is shown in the following tabulation: 


1 Proceedings, Am. Soc. Testing Mats., Vols. 29 and 30, Part I, pp. 192 and 318 respectively (1929 
and 1930). 


2 See Pp. 719.—Eb. 
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REPORT OF COMMITTEE B-6 


InpooR TESTS 


Massachusetts Institute of Tech- 
nology, Cambridge, Mass 
Hanover, New Mexico Western Electric Co 


New Kensington, Pa Aluminum Co. of America 
Coco Solo, Panama Canal Zone. . 


OvutTpoor TEsTs 
State College, Pa No one-year tests 


New Jersey Zinc Co.. 
New Y t 
ew York City Packard Motor Car Co 


Tension tests 


completed 
Wright Field 
The Hoover Co 


' The data are being summarized by the committee so as to permit 
comparison of the various alloys under the different exposure con- 
ditions. 

The interest in the work of the committee has increased with the 
accumulation of data on the properties of die castings as is shown by 
the increase in membership and by the cooperation of the various 
members in the various projects which are in progress. ‘The technical 
literature contains increasing numbers of references to the results 
which have been obtained in the investigation sponsored by the 
committee. 


This report has been submitted to letter ballot of the committee 
which consists of 60 members; 34 members returned their ballots, of 
whom 33 have voted affirmatively and none negatively. 


eee Respectfully submitted on behalf of the committee, 


H. A. ANDERSON, 


P. V. FARAGHER, 
Secretary. 


The proposed Tentative Specifications for Aluminum-Base Alloy Die 
Castings and for Zinc-Base Alloy Die Castings were accepted for publication 
as tentative and appear on pages 716 and 719, respectively. 
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Mr. G. C. Riecet.'—I am much interested in the conclusion 
presented by the committee that only one zinc-base alloy is necessary 
to meet all service and production requirements. Having sponsored the | 
use of die castings in our plant, we have had much difficulty ard much 
stoppage in production due to having had die castings come in of the 
zinc-base type containing aluminum in excess of 0.5 per cent, which 
gave great difficulty in soldering with 50-50 solder. These castings 
were replacing sand-cast brass fittings and necessarily were subjected 
to soldering in process. When we encountered that difficulty we 
immediately began to delimit the percentage of aluminum so that 
these castings could either be tinned with pure tin or soldered with | 
50-50 solder. 

We found that there were very few of the die castings carrying 4 
high percentage of tin that would stand the accelerated aging test, 
so we confined our supply to only two sources from which we were 
able to obtain satisfactory castings. 

Mr. H. A. ANDERSON? (Chairman, Commitiee B-6).—I quite agree 
with the speaker that the statement regarding alloy No. XXI =< 
the one universally applicable zinc-base die-casting alloy is probably © 
too inclusive in the strict sense. The intent of the statement was that 
for high-grade stable zinc-base die castings, only one of the nine com- 
mercial alloys which Committee B-6 had tested was considered to be 
suitable for inclusion in the specifications. The difficulties due to tin 
contamination of a zinc-aluminum-copper alloy are, of course, well 
known.? Committee B-6 has consequently very carefully delimited 
the amount of tin to a maximum of 0.005 per cent in the specifications 
as presented. The zinc which is used for these die castings is what is 
known as 99.99-per-cent zinc and several commercial brands average 
close to that purity. Such slab zinc has only recently become avail- 
able on the market in commercial quantities. 

The necessity for extremely accurate chemical analytical methods 
to insure the desired composition of zinc-base die castings is some- 
thing that has caused us considerable worry. The determination of 
small amounts of lead, particularly, is a difficult problem and this and 


1 Chief Metallurgist, Caterpillar Tractor Co., Peoria, Ill. 

2 Metallurgical Development Engineer, Western Electric Co., Chicago; Ill. 

3H. A. Anderson, “‘Zinc Alloys for High- and Low-Temperature Service,’ Symposium on 
Effect of Temperature on the Properties of Metals, published jointly by the American Society for 
Testing Materials and the American Society of Mechanical Engineers (1931). 
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other impurities are advantageously determined by spectocecopic 
analysis. Mr. Graves, the chairman of Subcommittee II of Com- 
mittee B-6, says that in the purchase of zinc-base die castings by the 
Packard Motor Car Co. he is using the 95° C. steam or water vapor 
test as a basis of acceptance, in view of the difficulty of chemical 
analysis. 

In the absence of Mr. Graves, I should like to ask Mr. Peirce to 
comment on the question that the speaker has raised relative to zinc- 
base alloys suitable for soldering. 

Mr. W. M. Petrce.'—I should like to add to what Mr. Anderson 
has said, that it is perfectly true that the alloy which has been speci- 
fied is difficult, though not impossible to solder. I think that the 
committee recognized that fact, but I believe that most of the mem- 
bers felt, as I feel, that where one of the high-tin, low-aluminum alloys 
is used in order to gain the advantage of easy soldering, the other 
requirements have got to be waived to the extent that it does not 
make much difference what is put in the alloy. The committee felt 
that it is not worth while writing a specification for such an alloy. 

Now, to go entirely outside the alloys which were tested by the 
committee, I might say that there has been an alloy developed since 
the initiation of the committee program which has the desirable 
physical properties of the specified alloy and which does’solder very 
much more easily. 

Tue CHarrMan (Mr. F. O. Clemenis*).—I should like to inquire, 
relative to the zinc-base alloy with the high aluminum content, whether 
it stands the aging test with the water vapor at 95° C. for ten days? 

Mr. ANDERSON.—I presume the Chairman refers to the require- 
ment in the tentative specifications under “‘Aging”’: : 


8. (a) The alloy shall conform to the following requirements as to physical 
properties after being exposed to water vapor at 95° C. for ten days: 


AVERAGE OF 
5 SPECIMENS 


Tensile strength, minimum, Ib. per sq. in 
Elongation in 2 in., minimum, per cent 
Impact Charpy, minimum, ft-lb 

ie Expansion per inch, maximum, in 


_ Our recommended “Alloy XXI” will satisfy the strength and 
ductility requirements and will also satisfy the expansion require- 
ment. Committee B-6 gave very serious consideration to the possi- 
bility of the use of these atmospheric exposure tests as practical 


wie Chief, Metal Research Division, New Jersey Zinc Co., Palmerton, Pa. T to tar * 
* Technical Director, Research Laboratories, General Motors Corp., Detroit, Miche 
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requirements that could be enforced on purchased die-cast parts, 
and they were in unanimous agreement on the practicability of the 
test as recommended. 

There was some discussion within the committee as to the rela- 
tive desirability of using a short-time test at 95° C. in water vapor 
as compared to a longer test at 70° C. in water vapor. The lower 
temperature test will come closer to simulating atmospheric condi- 
tions in humid climates, but the shorter, more severe test is more 
practicable for an acceptance test by the purchaser and gives parallel 
results according to the committee’s data. 

Mr. CLEMENTS.—The reason I raised the question is because 
of the fact that about twenty-five years ago, when I was associated 
with the National Cash Register Co., we utilized zinc-base die- 
cast alloys and received a great many complaints from tropical 
countries having to do with growth and distortion. We could 
not believe it; we made up samples and bars machining them very 
accurately and put them outdoors, exposed to all kinds of weather 
conditions common to this climate. They were carefully calipered 
and showed no signs of any growth, until one day we happened to 
get high temperature and humidity together. Then we did find that 
they grew in a very marvelous way. About twenty-five adding 
wheels were assembled on a shaft of a certain length, with a lot of 
clearance between the individual wheels. After months of exposure 
in various tropical countries, they just tied up tight so that they 
could hardly be moved with a crowbar. That alloy had 1 per cent 
aluminum in its make-up. At the time, we did not know the cause 
of the trouble and for a long time we could hardly believe such serious 
effects could be produced in tropical climates and that these alloys 
deteriorated so greatly as to make them practically useless. 

Mr. ANDERSON.—I think that this is an example where modern 
metallurgical research has done considerable for the die-casting indus- 
try. We know now what is responsible. I do not have to go back 
twenty-five years for an example such as the Chairman cites. I have 
to date lost two handles on my automobile which were die-cast from 
inferior zinc-base alloys and failed due to intercrystalline corrosion. 
I think that most of us have had experience with what happens to 
zinc-base die castings when they get in a hot humid atmosphere. 
If my next car has a die-cast radiator cap that can be opened and 
closed without having to use a Stillson wrench, I will consider that 
the improvements in zinc-base alloys have been profitably applied 
by the automobile manufacturers. 
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OF COMPOSITION ON ALUMINUM-BASE DIE- CASTING 


ALLOYS 


INTRODUCTION 

When Committee B-6 on Die-Cast Metals and Alloys (then Subcommittee 
XV of Committee B-2 on Non-Ferrous Metals and Alloys) was organized, it 
outlined a program which involved the determination of the various physical 
properties of the commonly used aluminum-base die-casting alloys. With 
these properties in mind, specifications were to be written defining and limiting 
such of these alloys as were found to possess desirable characteristics. 

The committee thereupon selected twelve aluminum-base die-casting alloys 
(1);? and five manufacturers of die castings submitted die-cast test bars of these 
alloys to the committee for purposes of test (2). The compositions of the alloys 
were defined only nominally, although certain impurities (that is, iron, manga- 
nese and magnesium) were definitely limited. These die-cast test bars were 
then submitted to eight laboratories for physical testing and to several others 
for chemical analysis (2). The results of this testing form a voluminous record; 
and they are now being circulated by the committee. 

There is such an enormous volume of these data that careful interpretation 
of them is necessary in order to prevent the drawing of false conclusions. At- 
tempts have been made to analyze them by statistical analysis (3); but it was 
felt that this method makes no allowance for known variables occurring in the 
manufacturing process, and consequently it was not carried toa conclusion. In 
the meantime, the facts and figures circulated by the committee have had no 
interpretation, and general conclusions have been drawn by inference which have 
not been correct in all cases. It is the purpose of this paper to point out how a 
study of the physical tests of the aluminum-base alloys, with consideration of 
their chemical compositions as determined by analysis, changes the apparent 
relative values of these alloys. This study represents a preliminary review of 
the data thus far presented to the committee. There are other factors that 
enter into the production of successful die castings, such as change in dimen- 
sions with aging, corrosion, machineability, and plating and ad finishing properties 
which have not been considered. Pee 74 q 


The nominal compositions of the aluminum-base alloys agreed upon at- 
tempted to control the inpurities present, but put no tolerances on the alloying 
elements (1). Iron was to be held between 1.5 and 2.0 per cent, manganese and 
magnesium were to be 0.05 per cent or less, and no mention was made of zinc. 
When analytical results of the test bars submitted were available, however, 
wide variations in both alloying elements and impurities were found (4). Sur- 
prised at this lack of alloy control by several of the die-casting producers, the 


1 Metallurgist, Stewart Die Casting Corp., Chicago, IIl. 


2 The boldface numbers in ntheses refer to the reports and papers given in the list of references 
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committee voted to set aside the physical data from test bars which showed 
marked deviation from the specified limits (6). Inasmuch as no official analysis 
of the data has been made, however, results from these off-grade test bars have 
not been set aside; and conclusions on the physical properties of aluminum alloys 
are still influenced by the excessive impurities found in certain of the test bars 
submitted. 

Subcommittee I of Committee B-6 has prepared proposed specifications for 
aluminum-base alloy die castings which are being recommended for publication 
as tentative! During its deliberations it set up tentative composition limits for 
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e all but one of the aluminum-base alloys tested by the committee, and subse- 
it quently omitted several of the alloys in the final draft of the proposed tentative 
al specifications. Inasmuch as the original nominal compositions (1) limited only 
h three elements, the first tentative composition limits as set up by Subcommittee I 
ig have been used in this paper to determine whether or not the test bars were up 
to the compositions agreed upon. These composition limits are shown in Table I, 
vs with similar limits shown for alloy No. X not listed by Subcommittee I ). It 
se is felt that the limits set up in Table I are entirely fair, as they are broad enough © 
ys to be applied to ordinary commercial die castings, and yet so narrow that every 
a- cooperating producer but one submitted test bars outside the limits in several 
re cases. 
TaBLE I.—CompositTIon Limits FoR ALUMINUM Dre-CastING ALLoys (6). 
Tron, | Zinc, | Man- | Magne-| Tin, |TotalOther 
on Copper, | Silicon, | Nickel, | max- | max- | ganese,| sium, | max- |Impurities,| Aluminum, 
Alloy | percent | percent | percent | imum, | imum,| max- max- | imum, | maximum per cent 
\t- per cent|percent| imum, | imum, | percent| per cent 
aS per cent | per cent 
he ae 3.5 to 5 | 2.0 max. | 1.0 max.| 2.5 1.0 03 0.1 0.1 0.2 90.5 minimum 
; No. II....1 9to011 | 2.0 max. | 1.0 max.| 2.5 1.0 0.3 0.1 0.1 0.2 balance 
In No. III. ..| 12.5 to 15] 2.0 max. | 1.0 max.} 2.5 | 1.0 0.3 0.1 0.1 0.2 balance 
No. IV...| 0.6 max. | 4.5to6.0| 0.5 max.} 2.0 | 0.75 | 03 0.1 0.1 0.2 balance 
no No. V....} 0.6 max. | 11 to 13 | 0.56 max. | 2.0 0.75 0.5 0.1 0.1 0.2 balance 
No. VI...| 1.5 to 2.5 | 2.5t03.5|0.5max.| 25 | 0.75 | 03 0.1 0.1 0.2 balance 
ve No. VII. .|3.5 to 4.5 | 4.5 to 5.5| 0.5 max.| 2.25 | 0.75°'| 03 0.1 0.1 0.2 balance 
va No. VIII.} 1to2 | 0.75 to2|1.75to2.5) 2.5 0.75 0.3 0.1 0.1 0.2 balance 
No. [X...| 3.5 to 4.5 | 1.0 t02.513.5t04.5| 2.5 0.75 0.3 0.1 0.1 0.2 balance 
of No, X¢...| 0.6 max. | 1.5 t02.5|4.5t05.5| 2.0 0.75 0.3 0.1 0.1 0.2 balance 
t No. XI...]1.5t02.5| 7to8.5 | 0.5 max.| 2.25 | 0.75 | 03 0.1 0.1 0.2 balance 
ae No. XII..] 7to9 | 1to2 |1.0max.} 2.5 | 1.0 0.3 0.1 0.1 0.2 balance 
hat Limits on Alloy No. X have been added by the author. 
en- The chemical analyses of the aluminum-base alloys as made by cooperating _ 
ties laboratories are shown in Table II (. Neglecting calcium, which was not 
+ found in any case, there were nine elements determined in each of twelve alloys 
> ' from each of five producers, a total of 540 different determinations listed in 
Table II. Fifty-six of these determinations showed the elements outside of the 
at- limits noted in Table I. These 56 off-grade elements occurred in thirty-one 
ring samples. Each one of five producers submitted twelve samples, a total of 60 
and samples, so that 31 out of 60 or over half of the aluminum alloy samples sub- 
inc. mitted were not exactly what they were supposed to be. It also follows that 
ver, half of the aluminum alloy data circulated by the committee cannot be used as 
Sur- intended, because they represent properties of alloys that are too far away from 
the the nominal compositions agreed upon. 


A study of the elements outside the limits in Table II is made in Table III. 
Producer W had only one alloy in = within the limits of Table I; _ 
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TABLE II.—REsULTS OF CHEMICAL ANALYSES OF ALUMINUM-BASE 
Dre-CasTING ALLoys (4). 


Chemical Composition, Average of All Laboratory Analyses 
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Alloy | Producer} of | Cop- | Sili- 
Anal-| per, | con, 
a yses | per | per 
cent | cent 
No. Nil 0.05 | Nil | Nil].... 93 .63 
_" I ae 2 ‘ 0.17 0.18 | Nil | Nilj.... 93.95 
44 0.03 Nil | Nil [0.08).... 92.80 
3 0.45 0.03 | Nil | Nil].... 92.74 
Nil 0.08 | Nil | Nil].... 93.43 
. 0.16 | Nil | Nilj.... 90.32 
No. 0.09 | Nil | Nil]... 88.95 
3 Nil Nil | Nil].... 88.60 
3 0.05 | Nil | Nil].... 87.58 
20 | Nil | Nilj.... 87.33 
C.......] 3 |11.99 Nil | Nil}. 
Nil | Nil]....] 84.55 
3 {13.20 Nil | Nil].... 84.60 
nominal | .. | .... [remainder (93) 
as Nil | Nil].... 93.30 
at Ad No. eS 2 | 0.34 Nil | Nil].... 92.54 
3 | 0.24 Nil | Nil].... 92.38 
3 10:46 Nil | Nil].... 86.50 
3 0.64 Nil | Nil].... 84.20 
D.......] 2 | 0.98 Nil | Nil] .... 83 .40 
7 Nil | Nil}.... 85.50 
| Nil | Nil].... 84.04 
Nil | Nil].... 92.35 
43 No. Nil | Nil]... 92.87 
: { 3 2 j Nil | Nil].... 92.61 
4. nominal | .. | 4 — ++. (remainder (89) 
No, |/D.......] 2 | 3. Nil | Nil]....] 88.94 
Nil | Nil|.... 89.21 
Nil | Nil}.... 87.43 
| Nil | Nil].... 93.05 
2 0. Nil | Nil] .... 92.91 
nominal | .. | 4 | |....] +++. jremainder (89) 
Nil | Nil]... 87.16 
No. 2 13. Nil | Nil] .... 89.26 
3 4. Nil | Nil} Nil 89.01 
3 4. Nil | Nil].... 88.59 
nominal | .. remainder (91) 
— 3 Nil | Nil] .... 91.15 
No. Nil | Nil}... 91.60 
Nil | Nil] Nil] 91.34 
_ Nil | Nil]... 90.89 
Nil | Nil].... 90.99 
nominal | [remainder (88) 
Nil | Nil]... 88 .04 
“4 No. }|D....... Nil | Nil]... 89.74 
Nil | Nil] 87:99 
nominal ... [remainder (89) 
Nil | Nil]... 89.75 | 
Nil | Nil] .... 88 .96 
Nil |0.40) Nil 89.41 
Nil | Nil].... 88 .87 { 
é | . Nil Nil|.... 87.31 
| 
Maximum. 
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C had only two; producer G had six; producer D eight; and producer S had all 
twelve within these limits. Satisfactory samples of alloys Nos. V, XI and XII 
were submitted by only one producer; of alloys Nos. II and IV by two producers; 
of alloys Nos. III, VI, VII, VIII, IX and X by three producers; and of alloy 
No. I by four producers. In no one of the twelve alloys did all five producers 
submit samples whose composition was in accordance with the limits set up in 
Table I. 

The committee’s physical tests on die castings included tensile strength, 
elongation, hardness, impact and specific gravity measurements. Since a  __ 
measurement of the brittleness or toughness of a die-casting alloy is ny 7 
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Fic. 1.—Impact Strengths of Aluminum Alloys (All Data Included). 


of most importance in evaluatiing that alloy for service in a die casting, and — 
since brittleness or toughness is most easily affected by composition, the effect — 
of these composition errors upon impact strength is of greater interest than the 
effect upon other physical properties. Although eight laboratories cooperated 
in the physical testing, impact strength results are available from only four of 
these. Laboratory B submitted Izod impact data, and laboratories N, U and W 
submitted Charpy impact data on allsamples. These data are given in Table IV 
@), and include values for specimens conforming to the desired composition and 
also specimens not conforming to the desired analysis. 
A comparison of laboratories submitting impact results is made in Fig. 1 “7 
from the data of the “ inclusive average” column of Table IV arranged in order of - 
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TABLE IIIJ.—NUMBER OF TIMES ELEMENTS WERE OUTSIDE LImMITs. 


Copper] Silicon | Nickel | Iron | Manganese 


Samples 


Magnesium| Zinc Tin | Lead | Total | Involved 
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TABLE I1V.—Impact Test DaTA (7) ON ALUMINUM ALLOYS FROM ALL PRODUCERS 
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@ Result submitted as “over 5” and tabulated as 5.5. 
» Iron content outside specified limit. 
Copper content outside specified limit. 

4 Co and magnesium contents specified 


. Coppers and iron contents outside specified limits. 
/ Silicon content outside specified limit. 
Conese, iron and zinc contents outside speci- 


A Magnesia, ‘copper and zine contents outside speci- 
fied limits. 


Lead content outside specified limit. 


4 Silicon and iron contents outside aed limits. 
* Manganese content outside specified 
! Tin and lead contents outside ecie limits, 
™ Silicon and nickel contents outside specified limits. 
* Copper, silicon, nickel and iron contents outside speci- 
’ fied limits. 
° Nickel and manganese contents outside specified limits. 
- Copper and nickel contents outside specified limits. 
@ Tin content outside specified limit. 
Iron, and silicon contents outside specified 


content outside specified limit. 


Producer | 
“Soy —— c 3 3 3 0 4 0 0 0 0 13 0 
‘ , insende 3 0 0 0 0 3 1 0 0 7 4 
a - Rees 1 0 0 1 0 0 0 3 2 7 6 
ae 0 0 0 0 0 0 0 0 0 0 0 
J Wiiasweaad 7 8 3 10 0 0 1 0 0 29 ll 
¢ Total...) 14] | 6 il 4 3 2 3 2 56 31 
| | | | | | | 
No. II... 1 
No. Ill... 0 
No. IV... 0 
we No. V.... 1 
No. VI... 0 
No. VII... 0 
0 
= 
ys Alloy Inclu- Average Inclu- 
ad Pro- | Pro- | Pro- | Pro- | Pro- | sive ay Pro- | Pro- | Pro- | Pro- | Pro-_| sive ys 
ducer | ducer | ducer | ducer | ducer | Aver- Inside ducer | ducer | ducer | ducer | ducer | Aver- Inside 
* Cc D G 8 WwW age Specified Cc D G 8 W age Specified 
| Limits Limits 
No. I.... 5.83 | 6.55 6.95 4.75 |4.45 | 4.82 
No. II... |3.40| 3.75 2.08 | 2.50} 2.95 
No, 1,63° | 2.01 1.89 1.65° | 1.69 1.67 
: ‘ No. IV.. 2.409 | 4.74 5.44 2.189 | 3.21 3.45 
< No. V... 1.207 | 2.08 | 3.63 1.117 | 1.65 2.80 
No. VI. 2.137 | 4.55 | 5.48 1.937 | 3.37 | 4.03 
No. VII 1.607} 2.52 | 2.51 1.203 | 1.84 2.10 
No. VIII. 7.33" | 5.33 4.57 4.60" | 3.78 3.53 
J No. IX.. 2.43" | 2.25 | 2.31 1.85" | 1.66 1.77 
No. X... 3.03? |3.04| 2.90 | 2.44 74? | 2:30) 2.10 
’ ; ‘ No. XI.. 1.53” | 3.07 2.70 2.34 197 | 2.11 1.90 
j XI. 2.107 | 3.17] 4.40 | 2.63 837 | 2.41) 3.50 
Average . 2.81 |3.56| 3.88 | 2.58 2.26) 2.59 | 2.89 
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descending impact strength. The Izod values are uniformly lower than the 
Charpy, and there is some variation between the three laboratories submitting 
Charpy data. The average Charpy line, however (without considering com- 
position), gives the relative order of impact strength accurately and is also 
roughly parallel to the Izod line. Using the Charpy average as a standard, 
comparison is made with the data from the individual producers in Fig. 1 (i), 
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«FG. 2,—Effect of Composition on Charpy Impact Strength. 


ann? (a) Averages. 


(6) Using only Data from Specimens Analytically Correct. | 


The general lack of coordination and the likelihood of drawing false conclusions 
based on such data are here strikingly shown. 

According to the inclusive data plotted in Fig. 1 (a), the impact strengths of 
the alloys arrange them in the following order: Nos. I, VIII, IV, VI, iI, XII, 
XI, X, VII, IX, V, III. The low-copper-silicon-nickel alloy (No. VIII) is in 
second place, and the high-silicon alloy (No. V) next to the last. The low-copper 
alloy (No. I) and the high-copper alloy (No. III) are in first and last places, 
respectively, but they are not being considered for specifications. The No. 12 
aluminum (No. XII) alloy is in sixth place, of average impact strength. —_ 
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Where composition is considered, however, the results are somewhat 
different. In Table IV the impact values of those alloys conforming to the 
desired analysis are indicated in boldface type, and the values of those alloys 
not conforming to the approved compositions are also given with the elements 
outside the specified limits indicated. The average Charpy strengths of those 
alloys inside the specified limits from Table IV are plotted in Fig. 2 (a), together 
with the uncorrected average line from Fig. 1 (a). This new corrected average 
line is replotted in Fig. 2 (b), rearranging the alloys in order of descending 
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j Fic. 3.—Effect of Composition on Tensile Strength. 


(a) Averages. 
(b) Using ~* Data from Specimens Analytically Correct. 


corrected Charpy values. The individual producer values are also shown in 
Fig. 2 (6), and the absence of most of the heterogeneity of Fig. 1 (0) is striking. 
Producer S, the only one to supply all specimens of correct composition, is the 
only individual complete curve in Fig. 2 (0), and it is in reasonable accord 
with the average. 

Arranging the alloys having proper compositions according to relative 
corrected impact strengths, they fall in the following order: Nos. I, VI, IV, VIII, 
XII, II, V, X, XI, VII, TX, II. The low-copper-silicon-nickel alloy (No. VIII) 
is down to fourth place below the low-silicon alloy (No. IV) and with practically 
the same impact strength as the No. 12 aluminum (No. XII) alloy which 
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rates fifth. The high-silicon alloy (No. V) has been raised to seventh place; 
instead of being one of the poorest in the list it is of average impact strength. 
Other changes are of less importance. 

Correction of the impact strength data circulated by the committee for 
specimens of erratic composition, therefore, proves that the low-copper-silicon- 
nickel alloy (No. VIII) is not as tough as the uncorrected data indicated, and 
that the No. 12 aluminum (No. XII) alloy, and the high-silicon alloy (No. V) 
are not as brittle as the uncorrected data indicated. 
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The tensile strength relations are similarly affected. Six of the eight 
cooperating laboratories submitted tensile data on specimens from all producers. 
The inclusive data from these six are averaged and presented in Table V and 
Figs. 3 (a) and (b) 7. In Fig. 3 (a), the alloys are arranged in order of descend- 


ing tensile strength according to the uncorrected averages, and the averages for 


TABLE V.—TENSILE STRENGTH Test DATA (7); SPECIMENS FROM ALL PRODUCERS 
TESTED BY LABORATORIES, A, B, M, N, U anp W. 
(Pounds per square inch on round test bar only) 


Producer | Producer | Producer 
D G 


29 5762 


39 424 
25 893 


27-995 
27 843 
24 056 
29 
33 380¢ 35 241¢ 


32 742 29 533 32717 


@ Specimens did not conform to the desired chemical compositions. 


specimens having proper compositions only are also plotted. In Fig. 3 (6), they 
are rearranged according to the corrected averages and the individual producers’ 
results are also included where the corresponding samples are analytically cor- 
rect. Asin Fig. 2 (6), the only individual complete curve is that of Producer S, 
because all twelve of his alloys were acceptable. 

The uncorrected alloy arrangement for tensile strength is as follows: Nos. 
III, II, XII, [X, VII, XI, V, VI, I, VIII, IV, X. When corrections for com- 
positions have been made the arrangement is: Nos. III, V, XII, II, XI, VII, 
IX, I, VI, VIII, IV, X. As in the case of the impact strength arrangement, 
the high-silicon alloy (No. V) is grossly underrated in the uncorrected arrange- 
ment, being in seventh place. It is raised to second place when corrected for 
composition. The No. 12 aluminum (No. XII) alloy is in third place in both 
arrangements, a strong alloy; and the low-copper-silicon-nickel alloy (No. VIII) 
is in tenth place in both arrangements, a weak alloy. The high-copper-silicon- 
nickel alloy (No. [X) drops from fourth to seventh place, although its actual 
change in tensile strength isnot great. 
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Prod Producer | Uncorrected} Averaee, 
erage | Compositions 
only 
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Correction of the tensile strength data circulated by the committee, there- 
fore, proves that the high-silicon alloy (No. V) is much stronger than the uncor- 
rected data indicated. Eliminating the high-copper alloy (No. III), the high- 
silicon alloy (No. V) is the strongest of all, and the No. 12 aluminum (No. 
XII) alloy is a very close second. 


OTHER PuHySICAL TESTS 


-“ In addition to impact and tensile strength, the other physical tests included 
elongation, hardness and specific gravity. The hardnesses and specific gravities 
were more affected by porosity than by composition and have not been studied 
in detail. The elongation values were affected by both composition and 
porosity, so conclusions drawn from them would not be nearly as convincing 
as those drawn from the impact data. The two agree, however, in improving 
the positions of the high-silicon alloy (No. V) and the No. 12 aluminum 
(No. XII) alloy, and in lowering the positions of the medium-silicon alloy (No. 
. XI) and the lowcopper-silicon-nickel alloy (No. VIII). The elongation data 
are given in Table VI (7), although the presentation of a detailed analysis is 
TABLE VI.—ELONGATION IN 2 IN. ON ROUND Test Bars (7); SPECIMENS FROM 
Att Propucers TESTED BY LABORATORIES A, B, M, N, U, anp W. 


Pr. UNCORRECTED FOR CORRECTED FOR 
ANALYSIS, ANALYSIS, 
PER CENT 
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SUMMARY 


: —_ Data accumulated by Committee B-6 on twelve aluminum-base die-casting 
alloys produced by five producers have been studied. It was found that only 
one producer submitted samples of satisfactory composition in all alloys. The 
physical tests on samples of unsatisfactory composition have affected the results, 
so that the alloys have been incorrectly evaluated. By eliminating data from 
the samples of unsatisfactory composition, new relationships have been uncov- 
ered and are presented, and certain of the alloys are shown to have different 
properties. The data studied include those from impact, tension, and elonga- 


tion tests made by six cooperating laboratories. j 
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CONCLUSIONS 


1. Previous relative ratings of aluminum-base die-casting alloys tested by 
Committee B-6 involving average strengths are inaccurate because of the effects 
of abnormal variations in composition. 

2. The high-silicon alloy (No. V) has been most inaccurately rated. Itis 
a superior alloy, rating average in impact strength and elongation and high in 
tensile strength. 

3. The No. 12 aluminum (No. XII) alloy is also superior, rating average 
in impact strength and elongation and high in tensile strength. 

4. The ratings of low-silicon alloy (No. IV) and the two copper-silicon alloys _ 
(Nos. VI and VII) have not been greatly affected by errors of composition. 

5. The low-copper-silicon-nickel alloy (No. VIII) has been overrated. It 
is of average impact strength, high elongation, and low tensile strength. 

6. The high-copper-silicon-nickel alloy (No. IX) is of low impact strength 
and elongation and average tensile strength. ; 

7. The positions of other alloys have been modified somewhat by corrections 
for composition errors but they are not being considered for specifications. 


(1) List of Alloys Agreed on for Die-Casting Investigation, with Nominal Com- 
positions Desired, Appendix II, Report of Subcommittee XV of Commit-_ 
tee B-2 on Non-Ferrous Metals and Alloys, Proceedings, Am. Soc. Testing - 
Mats., Vol. 28, Part I, p. 211 (1928). 

(2) Report of Subcommittee XV on Die-Cast Metals and Alloys of Committee 
B-2 on Non-Ferrous Metals and Alloys, Proceedings, Am. Soc. Testing — 
Mats., Vol. 28, Part I, p. 204 (1928). 

(3) W. A. Shewhart, “Basis for Analysis of Test Results of Die-Casting Alloy - 
Investigation,” Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p, 
200 (1929). 

(4) Results of Chemical Analysis of Aluminum-Base Die-Cast Alloys, Table — 
II, Report of Subcommittee XV of Committee B-2 on a 
Metals and Alloys, Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, - 
p. 194 (1929). 

(5) Minutes of the meeting of Subcommittee XV on Die-Cast Metals and Alloys 
of Committee B-2 on Non-Ferrous Metals and Alloys, Am. Soc. Testing q 
Mats., held June 26, 1928 (unpublished). 

(6s) Proposed Specifications for Aluminum-Base Die-Castings of Good Commer- — 
cial Grade. Minutes of the meeting of Subcommittee I on Aluminum 
Base Die-Casting Alloys of Committee B-6 on Die-Cast Metals =r 
Alloys, Am. Soc. Testing Mats., held June 26, 1930 (unpublished). : 


(7) Data taken from progress reports submitted from time to time to members : 
of Committee B-6. 
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Mr. Sam Tour.'—I desire to give a word of caution regarding 
the interpretation of data as presented in the paper by Mr. Colwell. 
This interpretation is based entirely on chemical composition appar- 
ently on the assumption that composition is the only thing of import- 
ance affecting the physical properties of aluminum die castings. 
I know that Mr. Colwell does not mean it that way. We all know 
that the physical properties of die castings are very seriously affected 
by casting temperature, casting pressure, die temperature, size of the 
gate, size of the vents, etc. These items have not been taken into 
consideration in this analysis of data, and were they taken into con- 
sideration you might have an entirely different picture. The difficulty 
is that we do not have definite data on these items. It is very probable 
that, with the same analyses of alloys as shown in this paper, but 
with different casting temperatures, die temperatures, pressures, etc., 
the relative standing of the different alloys would be different than 
as shown in this paper. 

Mr. D. L. Cotwett? (author’s closure by letier)—Mr. Tour is 
undoubtedly right in mentioning the effect of casting conditions on 
physical properties. He is wrong, however, in saying that this analy- 
sis of the data does not take casting conditions into consideration. 

In the original averages, the effects of casting conditions are 
neutralized. Each alloy was cast by each of five producers. Each 
producer cast the alloys in his own die, under his own conditions, so 
that in comparing alloys, the effects of the various casting conditions 
of different producers are the same for each alloy. When alloys from 
certain producers are eliminated because of composition errors, how- 
ever, these balances are disturbed; and it is theoretically possible 
that some of the changes in the relative positions of alloys are due to 
the elimination of poorly cast samples from the averages. 

Practically, however, that is not the case. The one producer 
whose specimens were all satisfactory from the composition stand- 
point happens to be the same one who apparently maintained superior 
casting conditions. His average impact strength for all alloys is 


1 Vice-President, Lucius Pitkin, Inc., New York City. 
4 Metallurgist, Stewart Die Casting Corp., Chicago, Ill. 
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highest (Table IV) and his average tensile strength for all alloys is 
highest (Table V). A comparison of his values alone, therefore, — 
should minimize the effect of variations in casting conditions. 

The relative order curves of this producer are very close to the 
relative order curves of the corrected averages; in Figs. 2 (b) and3 (b) © 
the relative standing of the alloys is about the same in the average 
curve as in that of Producer S. Before the averages are corrected — 
for composition, however, this is not the case, as is shown in Fig. 1 (0). — 

The conclusions in the paper concerning the relative values of the 
alloys are believed to be warranted, therefore, not only by the cor- 
rected average data; but by the data from one set of specimens - 
where variations in casting conditions were almost negligible. 
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APPENDIX II blow. 
LEAD-BASE AND TIN-BASE ALLOYS FOR DIE CASTINGS ; 
By Frep J. Tostas! 


The preparation of an article on tin and lead-base alloys is made difficult, 
in view of the many alloys belonging to this group on the market. The addi- 
tion of nearly every element has been tried to better the physical properties, 
and this has resulted in a great number of claims protected by patents. 

The largest field for die castings of these alloys is as Babbitt metal for 
bearings. Practically all of the grades of white bearing metal alloys, known 
commercially as “‘Babbit Metal” are used. In many cases, the die castings are 
produced in the form of the Babbitt metal shells to be later placed in or backed 
up by brass, bronze, or iron. A large part of the production, however, consists 
of tin-base Babbitt metals cast directly on a brass or bronze shell. 

Their use in bearings is only one of the many fields for tin and lead-base 
alloys in the form of die castings and they have a wide application for other 
purposes. In describing these uses a classification of the alloys will be made 
according to the predominance of their tin and lead content as follows: 

1. Tin-base alloys (with antimony and copper), 
2. Intermediate group (tin and lead-base alloys with antimony and 


sometimes copper), 
3. Lead-base alloys (with tin and antimony), 
4. Lead-antimony alloys (no tin). 


The alloys in the above groups will be described as to their use in forms 
of castings made by pressure die-casting processes. The advantage of the 
pressure die casting is that, with the least amount of machining the castings are 
very accurate in size, easily interchangeable, and cheaper in price compared 
with products made by the slow process of sand casting or permanent mold 
casting. Another advantage is the fine grain size of the structure which results 
from the quick cooling of the casting after molten metal has been forced with 
pressure of about 350 lb. per sq. in. into a steel die, which is often water cooled. 

A typical composition usable in die casting is given for each of these groups. 


Tin-Base Alloys: 


(85 per cent tin, 73 per cent copper and 7} per cent antimony).* 
The approximate physical properties are: 
, Tensile strength, lb. per sq. in 
Elongation, per cent 
Brinell hardness at room temperature 
Brinell hardness at 100° C 
Specific Gravity 


1 Research Engineer, The Newton Die Casting Corp., New Haven, Conn. 

2 Subcommittee III on Tin- and Lead-Base Die-Casting Alloys of Committee B-6 on Die-Cast 
Metals and Alloys is considering the replacement of the alloy, 85 per cent tin, 7} per cent copper, 
74 per cent antimony by an 83 per cent tin, 5 per cent copper, 12 per cent antimony alloy which 
appears more advantageous for pressure die castings. 
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This alloy and similar alloys are used for heavy bearings for the automotive 
and aeroplane industries, gas meter parts, wheels for meters, medical instru- 
ments, parts for milk separators and many other purposes. The tin-rich alloys 
have the advantage over the alloys containing a higher percentage of lead in 
that they are superior in strength and in their resistance to tarnishing in the 
atmosphere. The color of the casting does not change under ordinary atmos- 
pheric conditions. In making die castings out of these alloys, the quick cooling 
action of the water-cooled die on the casting hinders the growing of antimony- 
rich cubes, thereby producing finer grain size. This is one of the reasons why 
the physical properties of castings made under pressure are better than those of 
the same kind of castings produced by other processes. 

The alloys of this group are quite expensive due to the high tin content, 
and considerable work has been done to replace these alloys with those of the 
second group. 


Intermediate Group (tin and lead-base alloys with antimony and sometimes copper): 
(60 per cent tin, 26 per cent lead, 11 per cent antimony, and 3 per cent — 
copper). 
The approximate physical properties are: 
. Tensile strength, lb. per sq. in 
_ Elongation, per cent 
_ Brinell hardnes at room temperature 
_ Brinell hardness at 100° C 
Specific gravity 
These alloys and the lead-base alloys in general (groups Nos. 2, 3, and 4) 


have a lower compressive strength than alloys of group No.1. The presence of 
lead in an alloy causes a more rapid softening with increasing temperature. 


Lead-Base Alloys (with tin and antimony): 
(80 per cent lead, 15 per cent antimony, and 5 per cent tin). 
The approximate physical properties are: 
Tensile strength, lb. per sq. in 


Elongation, per cent 


} Brinell hardness at room temperature 
Brinell hardness at 100° C 


This group of alloys is used for bearing purposes on cheap motor vehicles, 
small motor bearings, typewriter parts, etc. 

It was desired to improve the quality of this group by adding various ele- : 
ments to bring the physical properties nearer to those of group No. 1, having 4 
the advantage of a lower price through the lower tin content in the alloy. 

It may also be worth while to mention that a German die-casting concern — 
made experiments using an alloy of this class containing also 2.5 per cent copper 
and 0.4 per cent nickel, holding the casting temperature under 380°C. with — 
the following results: 

Substituting part of the antimony with a small amount of nickel, very | 
good results were claimed in regard to hardness and tensile strength of a 
casting, but the steel die was affected in a manner comparable with the action 
of a sand blast, showing a pitting of the surface, and after a short while, an | 
expensive die was spoiled and unusable. This result was blamed on the very - 
hard nickel-antimony crystals being thrown against the steel walls of the die 
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Fic. 2.—Die Castings Made of Lead- and Tin-Base Alloys. 
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under high pressure. This pitting action might be easily avoided by using the 
right die steel and the right heat treatment on the die steel. 


Lead Antimony Alloys (no tin): 
(90 per cent lead, 10 per cent antimony). 
The approximate physical properties are: thay) 

Tensile strength (approximate), Ib. per sq. in 
Elongation, per cent 


These alloys are used for battery plates, grid terminals, nuts for batteries, 
windshield corner strips, lead weights, fire extinguisher nozzles, etc. 

The hardness of this group of metals varies with the increase of the percent- 
age of antimony. The eutectic alloy contains 13 per cent of antimony. A 
variation of the physical properties is also possible by adding sodium, magne- 
sium, cadmium, etc. 

The disadvantage of the alloys of this group is the higher density of the 
alloy and the lower resistance against tarnishing under ordinary atmospheric 
conditions. 

It may be stated in general for all four groups of alloys that the following 
precautions are necessary for producing good die castings: 

1. The casting temperature must be held as low as possible; 
2. The metal should be agitated in the pot. 

The demand for die castings made of these four groups of alloys has lately 
been increasing. The reason may possibly be that the confidence in die-cast 
products in general is becoming greater, due to the use of better alloys, better 
die-casting machines and proper instructions to the users. It is also necessary 
to bear in mind that the best alloy used in a die casting will give good results in 
service only if the casting is properly designed. Different die-castings made 
out of lead- and tin-base alloys are shown in Figs. 1 and 2. 


Acknowledgment.—The author wishes to acknowledge and thank Messrs. 
W. A. Cowan, Assistant Chief Chemist, and G. O. Hiers of the National Lead 
Research Laboratories, Brooklyn, N. Y., for their assistance in the ee 
References to recently published literature on tin and lead-base die-casting 
alloys are given below: 
(i) W. E. Goodrich, “Volume Changes during Solidification of Metals and 
Alloys of Low Melting Point,” Transactions, Faraday Soc., Vol. XXV, 
Part 10, p. 531, October, 1929. 
(2) E. B. Drake, “The Macro-etching of Tin Base Bearing of Metals,” Metals 
and Alloys, Vol. 2, No. 1, p. 20, January, 1931. 
(3) L. Ackermann, Zeitschrift fiir Metallkunde, Vol. 21, No. 10, p. 339, October, 
1929. 
(4) Die Legierungen, Ledebur-Bauer, M. Krayn, Berlin W., Germany. 
(5) E. Perry, ‘White Metals Brasses and Bronzes,” The Metal Industry, Vol. 
27, No. 11, p. 509, November, 1929. 
(6) William Campbell, “ A List of Alloys, ” Proceedings, Am. Soc. a Mats., 
___- Vol. 30, Part I, p. 336 (1930). 
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REPORT OF COMMITTEE B-7 st 
LIGHT METALS AND ALLOYS, CAST AND WROUGHT 


r 
Committee B-7 has held two meetings since the publication of the 
last annual report; one in Dayton, Ohio, on October 16, 1930, and 
one in Pittsburgh, Pa., on March 19, 1931. Many of the subcommit- 
tees held meetings on these same dates. 
One new member has been added and one member has resigned, 
leaving a total membership of 28, classified as 11 producers, 12 con- 


RECOMMENDATIONS AFFECTING TENTATIVE STANDARDS 


The recommendations of the committee affecting tentative stand- 
ards under its jurisdiction are summarized below together with the 
analysis of the letter ballot on eachitem. Comments, where necessary, 
are made under Activities of Subcommittees. 

I. Proposed Tentative Standards.—The committee submits for 
publication as tentative the following three specifications: 

Proposed Tentative Specifications for Aluminum-Alloy Wire, 
Rods, and Bars, recommended by Subcommittee ITI; 

Proposed Tentative Specifications for Magnesium-Base Alloy 
Sheet, recommended by Subcommittee V- 

Proposed Tentative Specifications for Magnesium-Base Alloy 
Wrought Shapes (Other than Sheet), recommended by Subcommit- 
tee V. 

II. Proposed Revision of Tentative Standard.—The committee 
recommends that the Tentative Specifications for Magnesium-Base 
Alloy Castings (B 80-30 T),? as proposed by Subcommittee V, be 
revised as given in detail in the Appendix, and continued as tentative. 
III. Tentative Standards Advanced to Standard.—The committee 


1 These specifications cover materials which involve patents. They were accordingly referred to 
the Executive Committee, and their submission for publication as tentative was contingent upon 
their approval by that committee. See Editorial Note, p. 287.—Eb. 

9 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1003 (1930); also, 1930 Book of A.S.T.M. 
Tentative Standards, p. 103. 
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recommends that the following four tentative specifications! be 
advanced to standard with revisions in two as indicated: ) 
Tentative Specifications for Aluminum-Alloy (Duralumin) Sheet 
(B 78 —- 30 T), without revision as recommended by Subcommittee II; __ 
Tentative Specifications for Aluminum-Manganese Alloy Sheet BFP ols 
(B 79-30 T), without revision as recommended by Subcommittee II; 
Tentative Specifications for Aluminum-Base Alloy Castings 
(B 26-30 T), revised as given in the Appendix as recommended by 
Subcommittee IV; and 
Tentative Specifications for Aluminum-Base Casting Alloys in 
Ingot Forn (B 58 — 30 T), revised as given in the Appendix as recom- 
mended by Subcommittee IV. 
The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Neg- Not 
Items 


I. New Tentative STaNDARDS 
Specifications for Aluminum Alloy Wire, Rots, and Bars 
Specifications for Magnesium-Base Alloy Shee 
Specifications for Magnesium-Base Alloy Wrought Shapes (Other than Sheet) 


II, Proposep Reviston or Tentative STANDARD 
Specifications for Magnesium-Base Alloy Castings (B 80-30 T) 


III. ApvaNncement or Tentative STanparps To STANDARD 
Specifications for Aluminum-Alloy (Duralumin) Sheet (B 78 - 30 T) 
Specifications for Aluminum-Manganese Alloy Sheet (B 79 - 30 T) 
| ser for Aluminum-Base Alloy Castings (B 26 — 30 T), as revised 
Specifications for Aluminum-Base Casting Alloys in Ingot Form (B 58 - 30 T), as revised —. 


» ACTIVITIES OF SUBCOMMITTEES 


Subcommitiee IIT on Aluminum and Aluminum-Alloy Sheets (R. a. 
Anderson, chairman).—This subcommittee recommends the advance- 
ment to standard of the Tentative Specifications for Aluminum-Alloy 
(Duralumin) Sheet (B 78 —- 30 T) and the Tentative Specifications for 
Aluminum-Manganese Alloy Sheet (B 79-30 T). As a result of 
consideration by the Executive Committee of the Society of the 
patent features of Specifications B 78 — 30 T, the usual note regard- 
ing patents will be added to these specifications. 

Subcommittee ITI on Aluminum and Aluminum Alloys, Wrought 
Shapes Other than Sheet (P. V. Faragher, chairman).—This subcom- 
mittee has prepared new proposed Tentative Specifications for Alum- 
inum-Alloy Wire, Rods, and Bars and recommends that they be ac- 
cepted for publication as tentative,? as mentioned earlier in the report. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 987 to 1002 (1930); also, 1930 Book o f 
A.S.T.M, Tentative Standards, pp. 87 to 102. 


* See Editorial Note, p. 287.—Ep. forks A 7) 
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Subcommittee IV on Aluminum-Base Casting Alloys (V. Skillman, 
chairman).—This subcommittee proposes that the Tentative Specifica- 
tions for Aluminum-Base Alloy Castings (B 26 — 30 T), and the Tenta- 
tive Specifications for Aluminum-Base Casting Alloys in Ingot Form 
(B 58-30 T), be revised and brought up to date as given in the 
Appendix. The word “sand” has been reinserted in the title so as 


TABLE I.—RESULTS OF ANALYSES OF MAGNESIUM ALLOYS. 
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¢ Not detected by chemical ana 
» Detected by spectroscopic 

to differentiate this group of alloys from those used in the die-casting 
industry; alloy K has been deleted; the Explanatory Notes have been 
rewritten, and various minor editorial changes have been made in 
order to gain greater clarity and definiteness. Inasmuch as these 
changes are all of minor importance, this subcommittee recommends 

that the two specifications as revised be advanced to standard. 
Subcommittee V on Magnesium and Magnesium-Base Alloys, Cast 
and Wrought (J. A. Gann, chairman).—As a result of a demand for 
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— 
Aluminum Co. of America.........| 5.94] . 
Bobn Aluminum and Brass Corp. . .| 6.17] . 
1 Dow Chemical Co................| 6.19} . of 
Bohn Aluminum and Brass Corp. . .| 8.11) 0 
| Bureau of Standards..............| 7.94) 0 
q 4 Dow Chemical Co................] 8.02] 0 
Wright Field.....................| 2.06} 2 0.05} 0.07)... |... ]...] 
Average 1.91] 1 ass 
| 
; va Aluminum Co, of America...........| —0.01 | + +0.004 |—0.01 | 0.00 —0.01 | 0.00 | +0.02 
Bohn Aluminum and Brass Corp. ....| +0.02 | — —0.015 |}—0.01 ... —0.03 | ... | —0.04 
Bureau of Standards................| —0.13 | + +0.008 | +0.01 | +0.01 +0.01} ... |+0.01 
Dow Chemical Co..................| 0.00 | — —0.015 | 0.00 | —0.03 | | —0.01 | +0.01 | —0.02 
Wright $0.12 | +0.06 | +0.011 | +0.01 |+0.02 | | 40.02 | 0.00] 0.00 
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guidance as to the best practice, this subcommittee has drafted new 
proposed Tentative Specifications for Magnesium-Base Alloy Sheet 
and proposed Tentative Specifications for Magnesium-Base Alloy 
Wrought Shapes (Other than Sheet), which it recommends be accepted 
for publication as tentative,' as mentioned earlier in the report. 

This subcommittee has also revised and brought up to date the 
Tentative Specifications for Magnesium-Base Alloy Castings (B 80 - 
30 T) and recommends that the specifications be revised as given in 
the Appendix and continued as tentative. 

Subcommittee V has likewise conducted an investigation on 
methods of analytical procedure for magnesium-base alloys. This 
work consisted in the preparation of three alloys and the distribution 
of samples to different members of the subcommittee and to the U. S. 
Bureau of Standards. Each cooperating laboratory used its own 
methods. ‘The results obtained are tabulated in the accompanying 
Table I and clearly indicate that sufficient accuracy is readily obtained 
for commercial and most scientific work. The subcommittee has 
decided that these data, together with the methods of procedure of 
the various cooperating laboratories, be referred to Subcommittee 
VII on Methods of Chemical Analysis of Committee B-2 on Non- 
Ferrous Metals and Alloys with the recommendation that this material 
be used as a basis for drafting tentative requirements for methods of 
analysis of magnesium alloys. 


This report has been submitted to letter ballot of the committee, 
which consists of 28 members; 18 members returned their ballots, of 
whom 17 have voted affirmatively and none negatively. 


qj Respectfully submitted on behalf of the committee, 


Secretary. 


1See Editorial Note.—Eb. ~ : 


EpITorIAL NoTE 


The proposed Specifications for Aluminum Alloy Wire, Rods, and Bars; 
Specifications for Magnesium-Base Alloy Sheet and Specifications for Mag- 
nesium-Base Alloy Wrought Shapes (Other than Sheet) cover materials which 
involve patents and they accordingly were referred to the Executive Com- 
mittee for review. Since certain required information has not as yet been 
obtained, the pee ey have oe not been accepted for publication 
as tentative. 


» 
» 
, 
= 4 | 
0 
in 
in 
ast 
for 
14 


The proposed revision of the Tentative Specifications for Magnesium-Base 
Alloy Castings was accepted. ‘The specifications in their revised form appear 
on page 700. 

The Tentative Specifications for Aluminum-Alloy (Duralumin) Sheet, for 
Aluminum-Manganese Alloy Sheet, for Aluminum-Base Alloy Castings, as 
revised, and for Aluminum-Base Casting Alloys in Ingot Form, as revised, 
were approved at the annual meeting and subsequently adopted as standard 
by letter ballot of the Society on September 1, 1931. The two latter specifica- 
tions in their revised form and the two former specifications appear in the 1931 
Supplement to Book of A.S.T.M. Standards, pages 21, 24, 29, and 27, 
respectively. 
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PROPOSED REVISIONS IN TENTATIVE STANDARDS FOR © 
LIGHT METALS AND ALLOYS, CAST AND WROUGHT 


In this Appendix are given proposed revisions in certain tentative 
specifications. In connection with each title is given the reference. 
to the publication in which the specifications appear in their present — 
form. 

Tentative Specifications for Aluminum-Base Alloy Castings (B 26 - 
30 

Title—Change the title of these specifications by the addition 
of the word “Sand” between the words “Alloy Castings.” 

Section 1.—Change to read as follows by the addition of the italic- 
ized words and the omission of those in brackets: 


1. These specifications cover commercial aluminum-base alloy sand cast- 
ings having a specific gravity of 3 and less. [Eleven] Ten alloys are specified 
and are designated alloys A to H, inclusive, and J and K (see Note 1). 


Section 5.—In this section omit the reference to Note 2 
Section 6.—Change from its present form: namely. 


6. (a) Two test bars shall be an integral part of large castings, or cast — 
separately i in the case of small castings to represent a lot or melt, and shall be © 
molded in a manner similar to the castings which they represent. If the cast- 
ings are heat treated, the test bars representing such castings shall be similarly | 
heat treated. 
(b) The manufacturer and wae shall agree whether the test bars ich - 
be attached to castings, on the locations of the bars, on the castings to which P 
bars are to be attached, on the method of casting unattached bars and whether - 
a “cast-to-size bar” or a ‘‘machined-to-size bar” shall be used (see Note 2). 
(c) The “‘machined-to-size bar” shall be cast according to the dimensions 
shown in Fig. 1, and machined to conform to the dimensions shown in Fig. 2. 
The ‘‘cast-to-size” bar shall be cast according to the dimensions shown in Fig. 2 
and shall be tested without machining. The ends shall be of a form to fit the 
holders of the testing machine in such a way that the load shall be axial (see 


6. The test bars shall "4 separately cast in green sand and shall be “‘cast 
to size” according to the dimensions shown in Fig. 1. If the castings are heat 
treated, the test bars representing such castings shall be similarly heat treated. ; 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 997 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 97. 
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They shall not be machined prior to test except to adapt the grips to the holders 
of the testing machine in such a manner as to insure an axial load. 


Section 7 (a).—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 
7. (a) The tests shall, [as] so far as possible, be made by heats or melts, 


but, unless otherwise agreed upon, two tension tests shall be made [upon] for 
each unit [lot] of 500 Ib. or [single delivery of less than 500 lb.] fraction thereof. 


Table I.—Change the title of this table by the addition of the 
word “Sand” before the word “Castings.” 

Change alloys C and D by the addition of the word “trace” for 
magnesium and a requirement of 0.3 per cent, maximum, for 
manganese. 

Increase the maximum manganese requirement for alloy F from 
“0.2 per cent” to “0.3 per cent” and add a requirement of 0.3 per 
cent, maximum, for other impurities. 

Add a requirement of 0.3 per cent, maximum, manganese for 
alloy H and increase the present requirement for other impurities 
from “0.2 per cent” to “0.3 per cent,” maximum. 

Delete all the requirements for alloy K and reletter alloys I and 
J as alloys J and K, respectively. 

To the words “trace” in the column of magnesium requirements 
add the following footnote: 


For the purpose of these specifications “‘trace”’ shall be considered as not 
over 0.05 per cent. 


Table IT.—Change the title of this table by the addition of the 
word ‘‘Sand” before the word “Castings.” Delete alloy K from this 
table and reletter alloys I and J as alloys J and K, respectively. 

Figure 1.—Delete Fig. 1 showing the 3-in. by 2}-in. test specimen 
and renumber the present Fig. 2 as Fig. 1. 

Explanatory Notes—In Note 1 change the paragraphs relating 
to Alloys B, D, F, G, H, I, J and K to read as follows by the addition 
of the italicized words and figures and the omission of those in brackets: 

Alloy B.—This alloy [B] has [approximately the same] a specific gravity 
[and shrinkage as Alloy A] of about 2.83. The pattern shrinkage is about 0.156 
(5) in. per ft. It is superseding Alloy A as it possesses better casting charac- 
teristics, especially in the more difficult work where higher pouring temperatures 
than those usually employed are found necessary. The tendency towards 
cracks and [shrinkage] shrinks is considerably overcome by the careful control 
of the iron and silicon contents. This alloy is used for general casting purposes. 

Alloy D.—This alloy [D is very similar to Alloy C in both properties and 
uses] has a specific gravity of about 2.83. Due to its higher silicon content it has‘ 


greater fluidity and is less subject ” ) cracking. It is used for the more intricate 
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Alloy F.—The specific gravity of this alloy [F] is about 2.90 and the pattern 
skrinkage about 0.156 (#5) in. per ft. The alloy is used for pistons, cylinder 
heads, valve guides, and bearings or other parts where hardness and good bear- 
ing qualities are essential. Together with Alloy H it possesses the property of — 
retaining at higher temperatures a greater percentage of its room temperature 
strength than any other alloy in this group. This alloy may be heat treated, in 
which case substantially higher strength and hardness or other desirable character- 
istics are obtained. 


Alloy G.—This alloy [G] has a specific gravity of about 2.78. It is for 
general casting purposes where a combination of lightness, [and] higher strength 
and ductility is desired. [It is more resistant to corrosion than the other 
copper alloys.| The various strengths are obtained through different heat 
treatments. Heat Treatment No. 1 gives maximum elongation and resistance 
to shock. It is a solution heat treatment and may be specified where the most 
rugged service is required. An aging effect takes place on standing which 
increases the strength and slightly decreases the elongation. Heat Treatment 
No. 2 is a solution and precipitation heat treatment, and should be specified 
where a higher initial strength, yield point and hardness are desired. Heat 
Treatment No. 3 should be specified where the highest strength and hardness 
fis] are desired and lower ductility is not objectionable. ‘This alloy with the various 
heat treatments is used in general for high strength parts in street cars and 
busses, parts for internal combustion engines, outboard motor parts and other 
marine castings. 

Alloy H.—The specific gravity of thés alloy [H] is about 2.80. It is usually 
[used] employed in the heat-treated condition. [It has advantage over the copper 
alloys of retaining more of its strength at elevated temperatures. This property 
makes the alloy useful for aircraft cylinder heads and pistons.] The alloy is 
used for pistons, cylinder heads, valve guides and bearings or other parts where 
hardness or good bearing qualities are essential. Together with Alloy F it possesses 
the property of retaining at higher temperatures a greater percentage of its room- 
temperature strength than any other alloy in this group. 

Alloy [I] J.—This alloy [I] is somewhat lighter than aluminum, having a spe- — 
cific gravity of about 2.69. It withstands corrosion better than the copper alloys. 
The free flowing property of the alloy when molten makes it easier to pour 
castings of thin section or intricate design. Its leak proof properties are valuable 
where pressure tightness is essential. It has a lower strength and yield point 
than the copper alloys and poorer machining qualities. It is especially suitable 
for automobile body parts, cooking utensils, architectural, and marine castings. 

Alloy [J] K.—The specific gravity of this alloy [J] is about 2.68. Immediately 
before pouring, the alloy is treated by a process called “modification.” Its 
corrosion resistance is good, especially to salt water. It has good foundry 
characteristics and can be used for castings having both thin and heavy sections. 
It is not as readily machined and has a lower yield point in proportion to tensile 
strength than most of the copper alloys. It is used for [architectural and] 
marine castings, bus, street car and engine parts, and for thin castings such as 
tadiators, small motor housings and meter cases. 


[Alloy K.—Alloy K has good casting characteristics and a higher yield point 
than the silicon alloys without copper. It is used more extensively for match | 
late and pattern work.] 
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Notes 2 and 3.—Omit these notes which read as follows: 


‘an Note 2,—Some latitude has been allowed in the matter of test specimens; 
ss test bars “‘cast to size” are stronger than those which are ‘‘machined to size” 
) and the tensile properties specified are regularly obtained in commercial pro- 
duction only with the “‘cast-to-size” bar. When “machined-to-size” specimens 
: are required to meet the values given in these specifications, rejections may be 
expected to run higher than those experienced in usual commercial production. 
Owing to insufficient information being available on the tensile properties of 
“‘machined-to-size” specimens it was not possible to include a separate table of 

values for this type of specimen. 
Note 3.—It is strongly recommended that a self-centering form of tension 
test specimen holder be used. Most aluminum alloys are brittle and given lower 


and less uniform test results when tested in ordinary wedge grips without 
centering. 


“= Tentative Specifications for Aluminum-Base Casting Alloys in 
__‘Ingot Form (B 58 30 
_ Title-—Change the title of these specifications by the addition of 
the word ‘‘Sand” before the word “Casting.” 
Section 1.—Change to read as follows by the addition of the 
- italicized words and the omission of those in brackets: 
1. These specifications cover commercial aluminum-base sand casting 
alloys in ingot form for remelting. The specific gravity of these alloys does 


not exceed 3.0. [Eleven] Ten alloys are specified and are designated alloys A 
to H, inclusive, and J and K (see Explanatory Note). 


Table I—Make the same changes in this table as recommended 
_ in Table I of Specifications B 26 — 30 T above and also in the column 
_ under Remarks change the iron plus silicon requirement for alloy F 
from “2 per cent” to “1.8 per cent.” 
Explanatory Notes.—Replace the present explanatory notes with 
the following note: 
Nore.—Explanatory notes pertaining to the alloys covered by these 
specifications when used in the form of sand castings are given in connection 
with the Standard Specifications for Aluminum-Base Alloy Sand Castings 


(A.S.T.M. Designation: B 26-31) of the American Society for Testing 
Materials. 


Tentative Specifications for Magnesium-Base Alloy Castings (B 80- 
—80T)2 
Section 1.—Transfer the notes following this section to the end 
of the specifications and change from their present form: namely, 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 993 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 93. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1003 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 103. 
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Note.—Alloy No. 1 is the most widely used alloy, and is recommended for 
general casting work. 

Alloy No. 2 possesses a higher yield point and greater hardness. Consider- 
able latitude has been allowed in the chemical composition, as similar proper- 
ties in the cast alloys can be obtained from different compositions. The copper > 
content should be kept low where maximum corrosion resistance is desired. 

Alloy No. 3 has a thermal conductivity 50 to 75 per cent greater than > 


Alloys Nos. 1 and 2, and is recommended where this property is of great _ 


importance. 


to read as follows: ee 
Alloy No. 1—Alloy No. 1 has a specific gravity of about 1.78. It is used 


only in the as-cast condition. The copper content should be kept as low as a - 


possible in order to minimize corrosion. , 

Alloy No. 2.—Alloy No. 2 has a specific gravity of about 1.80. It is sus- 
ceptible to heat treatment and is used both in the as-cast and heat-treated ' 
conditions. The most beneficial effects of heat treatment are reflected in the 
increase in tensile strength, percentage of elongation and notched-bar impact 
toughness. The copper content should be kept as low as possible in order to | 
minimize corrosion. 

Alloy No. 3——Alloy No. 3 has a specific gravity of about 1.82. Its thermal 
conductivity is 50 to 75 per cent greater than that of Alloys Nos. 1 and 2 and © 
is recommended where this property is of great importance. 


Section 3.—In the first sentence of this section change Alloy No. 1. 
to read Alloy No. 2. 
Section 4.—Change the table of chemical composition in this 
section from its present form: namely, 


Mag- Silicon, 
nesium, | Aluminum Cadmium, i Remarks 


minimum,| per cent per cent 
per cent 


90 i 5 4 4 1.0, max. : Other metals, 0.3 per cent, maximum 
87 E me Other metals, 2.5 per cent, maximum 
91 a 4 1.6 to 2.4 : Other metals, 0.3 per cent, maximum 


Mag- 
nesium, 
per cent t per cent 


remainder 
remainder i t 1.6 to 2.4 


Section 6.—Change the table of tensile properties in this section 
from its present form: namely, 


. 
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No. 2.... . 
No. 3.... 
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_ STRENGTH, IN 2 IN., 


MINIMUM, MINIMuM, 
ALLoy PER SQ. IN. PER CENT 


‘TENSILE ELONGATION 
STRENGTH, IN 2 IN., i 
MINImuM, MINIMUM, 
ALLoy ConDITION LB. PER SQ.IN. PER CENT 
No. 1 Sand Cast 4 
No. 2 Sand Cast 
Sand Cast, Heat Treated 


No. 3 Sand Cast 


ot 


« 


1) Sand Cast, Heat Treated... .. 29000 6 
; to read as follows: 
ite 
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REPORT OF COMMITTEE C-l 

Committee C-1 on Cement has busied itself largely during the 
year; first, in compieting its reorganization; second, in studying the 
nature of the researches which it must originate and get under way; 
and, third, in giving very thorough consideration to the desirability 
of employing someone who will give his full time to studying and 
keeping the committee informed of the attitude of those interested 
in cement towards the Society’s specifications and methods of tests 
covering cement. 

The committee is now organized into subcommittees on methods 
of testing, on high-early-strength cement, on masonry cement, and on 
portland cement. It is, therefore, in an excellent position to give 
the proper attention to each of these subjects without unduly slight- 
ing any one of them. Special attention has been paid to bringing 
into these several subcommittees those who are most interested in 
the problems or materials with which the particular subcommittee is 
concerned. In order to more properly round out the personnel of 
these groups, attention has been paid to increasing the membership 
of the committee to the limit permitted by its by-laws, through the 
addition of those who are especially interested in the several new 
aspects of the committee’s work. 

The committee has not made the hoped-for progress in getting 
its studies under way. It is probable that the thought of making its 
researches somewhat more fundamental than heretofore has not yet 
been fully absorbed by the committee as a whole. But it is still the 
belief of those guiding its functioning, that it should busy itself in 
determining what is demanded of a cement in its several uses; then 
what tests will best indicate that the cement will meet these demands; 
and then how these tests should be carried out. Until such viewpoints 
have been fully adopted, it is possible that the committee will show 
rather slow progress. It is interesting to note, however, that the 
discussions developed during the two meetings of the committee held 
during the year have evidenced that the members are rapidly realizing 
the desirability of such more basic starting points than it has pre- 
viously used. 

i committee has asked and obtained from the Executive Com- 
(295) 
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mittee of the Society its approval for employing what may be called 
an “interpreter and guide”—both to it and the industry. His duties 
will be to keep the committtee and the interested public informed on 
the status of, and the developments in, cement specifications and 
methods of test used throughout the country. It has been felt for 
some time that the contacts between the committee and the public 
concerned with cement were not as close as they should be. The 
number of types of cements are increasing. The uses of any one of 
these types are extending. The consuming public is not only being 
constantly enlarged, but it is becoming more exacting in its demands. 
Even though the committee membership extends over the entire 
country, it cannot obtain and maintain the direct contacts that are 
needed to keep it and the public informed of one another’s activities. 
Therefore, this full-time paid employee will be used to present to those 
who have created or are discussing departures from the Society’s 
standards, the results of the studies and the whole background upon 
which the committee has based its findings. He will at the same time 
obtain, and, if possible, bring back to the committee the data and 
reasoning upon which departures are based. He will be in an advisory 
way at the service of those who feel they would like a direct personal 
contact with the Society’s activities in the field of cement standards. 
He will also have the duty of seeing that the several subcommittees 
are expeditiously carrying out the work which has been assigned to 
them, and that they are particularly giving prompt consideration to 
matters referred to them by the contacts which he has created outside 
the committee membership. Since it is known that the Society can- 
not help the undertaking financially, a finance committee has been 
appointed to raise the needed funds. All members of the committee 
and others in the producing and consuming interests will be solicited. 

The committee has again given thought to the Tentative Speci- 
fications and Tests for Compressive Strength of Portland Cement 
Mortars (C 9-16 T) and recommends that they be continued as 
tentative for another year. 

The committee has had its attention called to the fact that in 
separating the specifications from the methods of testing and issuing 
each as individual standards, certain details were lost sight of—par- 
ticularly the lack of indicating in the specifications the tolerances in 
certain requirements. It is believed, however, that the correction 
of this and certain other defects of a somewhat similar nature can 
be carried out as editorial matters in subsequent issues of the stand- 
ards, and hence do not require formal action on the part of the com- 
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SUBCOMMITTEE ACTIVITIES 


Subcommittee on Cement Reference Laboratory —The Cement Ref- 
erence Laboratory has continued its work along the lines which were 
developed last year. A report of this subcommittee is appended 
hereto. By the time of the annual meeting of the Society many of 
the laboratories visited last year will have been revisited. Then it — 
will be possible to analyze somewhat more critically the results of 
this work and how it has been received. Up to the present, the — 
results of the work have been evaluated largely through the criticisms 
obtained from letters and comments received in connection with the 
reports which have been issued. A great majority of these comments 
have been most encouragingly commendatory and indicate an out- 
standing appreciation of the laboratory’s efforts. But the real value 
of the work can be judged better possibly by the inspectors on their 
second visits to the laboratories. They can then estimate how many 
of their previous recommendations have been heeded and put into 
use. It should be acknowledged now that it has been found that a — 
very few of the laboratories which have been revisited have not 
given any great attention to the previous recommendations of the 
inspectors—one laboratory has not yet provided itself with other 
than an obsolete copy of the specifications. 

Subcommittee C on High-Early-Sirength Cement.—The committee _ 
has not received many comments regarding the Tentative Specifica- 
tions for High-Early-Strength Portland Cement (C 74-30T). Those _ 
which have been received indicate that the strength requirement at | 
the end of 24 hours is possibly too high. The committee is not now 
aware of the quantities of these cements which are being purchased, 
tested, and accepted according to the Tentative Specifications C 74 - 

30 T and is therefore lacking in the information needed before it can — 
seriously consider any modifications. The Subcommittee on High- 
Early-Strength Cement will doubtlessly give consideration to those ~ 
cements developing high-early strength which are not included in the © 
present tentative specifications, due to their not meeting the definition 
of portland cement because of their composition. It is recommended 
that the Tentative Specifications for High-Early-Strength Portland 
Cement (C 74-30 T) be continued as tentative. 

Subcommittee D on Masonry Cement.—This subcommittee is 
making an earnest effort to present to the committee at this meeting : 
proposed tentative specifications for masonry cement. It has been 
delayed somewhat, due to the need of closer study of the question of | 
amount of water to be used in making the test specimens. This - 
has been just as much a matter of considerable moment with this 
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type of ‘dies as it has been with portland a the 
problem is rather more acute, since the masonry cements as a type 
include those having a greater divergence of properties than is found 
among the portland cements. With this standard before the public, 
the committee will have filled a much needed want. The growth of 
the usage of this type of cement in the past few years has indeed been 
surprising. 

Committee members attending the meeting on June 24 unani- 
mously voted to add to this report the following paragraph: 

Since available data indicate that a variation in temperature of 
cement of as much as 100° F. affects the temperature of the concrete 
less than 10° F., it is recommended that, pending the results of 
further investigations and conclusions by Committee C-1, regula- 
tions governing the temperature of cement be held in abeyance. 


This report has been submitted to letter ballot of the committee, 
which consists of 74 members; 67 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, - 


Chairman. 


Bi 


mts 
F. H. JACKSON, 
be 
ante, 


REPORT OF SUBCOMMITTEE ON CEMENT REFERENCE LABORATORY 


During the past year the field inspection of cement laboratories | 
has continued to be the major activity of this subcommittee. Between 
April 17, 1930, the last date covered in the 1930 report,' and December 
1, 1930, there were received 42 additional requests for inspection. 
From December 1, 1930, when arrangements were being made for 
the second field tour, to April 6, 1931, requests for inspection were 
received from 186 laboratories, of which 129 had been previously 
inspected. The location and classification of the laboratories cooper- 
ating in this work are shown in Table I. A study of this table fur- 
nishes some comparison of the interest shown in the first and second 
inspection tours. The state highway laboratories have been included 
under the same heading as universities and schools, since in some 
instances they are identical. In Table I, approximately 25 state 
highway laboratories are included in the portion of the table prior — 
to December, 1930, and about 28 in the later part. 

Since December 1, 1930, the field inspections have been largely 
in the eastern and southern states. The next inspections will be in © 
the New England and the southwestern districts. By the end of 
June, about fifty additional inspections will have been made. 

The quantity of apparatus inspected during the past year is 
shown in Table II. Prior to the inspector’s visit, each laboratory is 
now receiving a short circular inviting attention to certain details of 
equipment and advising where tolerances for apparatus may be found. _ 
There has been considerable correspondence with both producers and 
users of laboratory equipment. 

The data collected in the field have served to furnish a list of — 
items to Subcommittee A on Methods of Testing for consideration in 
connection with the revision of the manual. Also, the survey of the 
first several hundred laboratories provided material for a report on 
laboratory equipment and methods presented by Messrs. P. H. Bates 
and J. R. Dwyer at the annual meeting of the Portland Cement 
Association in November, 1930.? 

The second inspection of a laboratory affords some idea of the 
results of the first visit. It is too early to make any extensive com-— 
parisons, although it has been noted that some laboratories have 
shown appreciation of the work, and have improved both methods 
and apparatus, while some others have apparently paid but little 


' Proceedings, Am. Soc. Testing Mats., Vol. 30, Part 1, p. 426 (1930). uae - 


2“*Minutes of the Mill Session,” Portland Cement Assn., November, 1930. vs 4 
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attention to the first report. The reports of the second inspections 
are inviting attention to any persistence of unsatisfactory conditions 
enumerated in the first report. All of the blame for lack of correction 


TABLE I,—LOCATION AND CLASSIFICATION OF CEMENT TESTING LABORATORIES 
REQUESTING INSPECTIONS. 


Up to November 30, 1930 From December 1, 1930, to April 6, 1931 


State Highways 
State Highways 


Schools and 
Total 
Schools and 


| Total 


‘i 
1 
1 
2 
1 

1 
i 

‘2 
2 
3 
3 


Pennsylvania........ 
Rhode Island........ 
South Carolina 


Washington. 
West Virginia 


| 


oo 


Total Requests 


2 
1 


¢ Of this total, two cancellations were made. 
> Of this total, one cancellation was made. 


of deviations from standard must not be placed upon the physical 
tester, since it is very evident that there is sometimes too little con- 
tact between the directors of laboratories and their staff. The labors 
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On CEMENT REFERENCE LABORATORY 


of committee members and the endeavors of inspectors are not always 
reflected in the actual laboratory work of the men who should be 
influenced thereby. For example, the criticisms and suggestions of 
the inspection reports are not always made known to the operators. 
Again, in 1931 a laboratory under the supervision of a man greatly 
interested in cement testing was using a copy of the 1920 edition of 
the Standard Specifications and Tests for Portland Cement, although 
two revisions have been made of.that standard since 1920. 
Comparative samples have not been distributed since there was _ 
desired a clearer idea of the field involved. Some samples will be 
distributed at an early date. Necessarily it does not appear profitable 
to send samples to such laboratories as are shown by second inspec- 


tions to maintain conditions and methods considerably different from : 
standard. 


INSPECTED IN FIELD INSPECTED AT BUREAU 
OBSERVED APPROVED OBSERVED APPROVED 
76 
62 
Balances for mixes......... 125 
Weights for fineness, pieces. 1270 1216¢ 
Weights for mixes, pieces... 1980 19094 
Graduates 317 
61¢ 
73% 
33632 
71%¢ 


7273 


@ Includes apparatus satisfactorily adjusted during inspection. 
> Since January 1, 1930, tapered end Gillmore needles have not been accepted on basis of micro- 
meter measurements. 


¢ Includes some grips not in accordance with all details of standard specifications, but of type and ;- 
dimensions considered satisfactory. 


3 
5 
5 
1 
1 
2 
1 
3 
5 
3 
8 
1 
1 
1 
2 
13 
10 
2 
5 
25 
1 
4 
1 
4 
il 
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It is probable that temperature variations continue to be a 
source of much divergence in test results. Numerous laboratories 
have given this matter their attention, and have improved their 
moist cabinets, although not very many have installed automatic | 
temperature control on the tanks and cabinets. The importance of 
storage temperature control is shown in Table ITI. 

Considerable work has been done on the study of air separating 
devices in the effort to secure an apparatus suitable for furnishing 
sharply defined fractions of cement in appreciable quantities in order 
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to study the effects of variations in gradation and assist in the is investi- 
gation of methods for making quick fineness analyses of material too 
small for the usual sieves. 

A short 16-mm. film, demonstrating the cement testing methods, 
has been prepared and has been shown in some laboratories. While 
this first attempt is somewhat experimental, one of the state univer- 
sities has decided to secure a copy to use in their laboratory work. i 


“ant TABLE III.—TEMPERATURES OBSERVED AT VARIOUS LABORATORIES. 


NUMBER OF TEMPERATURE, DEG. CENT. 
LABORATORIES AVERAGE MAXIMUM MINIMUM 


20.8 


Tap water 
Outdoors 


While the inspectors feel that they are promoting uniformity and 
improvement, it must be admitted that not all laboratories are equally 
interested in the work of the Cement Reference Laboratory, even 
though they may have requested inspection. One laboratory con- 
sidered that departures from the standards should not be criticised 
unless comparative tests showed these variations to be of importance. 
Some other laboratories apparently have little or no interest in the 
work. It appears that rapid improvement in the methods of testing 
cement will depend greatly on the concerted and continuous endeavors 
of the more interested laboratories. 


F. W. KELLEY, 
Chairman, 
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Committee C-3 on Brick held two general meetings during the 
past year; at Atlantic City, N. J., on June 25, 1930, and at Washing- 
ton, D. C., on April 3, 1931. 

The attention of the committee for the past year has been directed 
on the problem of measures and classifications for resistance to weather- 
ing.- Several members of the committee are at present carrying out 
laboratory investigations on weathering and have reported their 
progress to the committee. Committee C-3 is, however, not yet 
prepared to make recommendations for a revision of the various 
specifications under its jurisdiction with respect to adding classifica- 
tions based on weathering resistance. 

Committee C-3 has jurisdiction over two tentative standards, — 
namely, Tentative Specifications for Concrete Building Brick (C 55 - 
28 T), and Tentative Methods of Testing Brick (Compression, Flexure 
and Absorption) (C 67-30 T). The committee makes the following 
recommendations with reference to these tentative standards: 

Advancement of Tentative Standard to Standard.—It is recom- 
mended that the Tentative Methods of Testing Brick (Compression, 
Flexure and Absorption) (C 67-30 T)! be advanced to Standard © 
without revision. 

Tentative Standard Continued as Tentative—It is recommended _ 
that the Tentative Specifications for Concrete Building Brick (C 55 - 
28 T) remain as tentative for another year. This recommendation 
results from the inability of the committee to agree with respect to 
the sufficiency of the present available data on the performance of 
concrete brick with respect to the relation between brick pe nll 
and strength of masonry. It is hoped that additional data will be 
available in the future. e 

The recommendation for the advancement of the tentative 
standard to standard has been submitted to letter ballot of the com- 
mittee with the following result: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1033 (1930); also 1930 Book of A.S.T.M. - 
Tentative Standards, p. 198. 


(303) 


| 
LA) 
ts, 
% 
y 
n 
d 
1S 
| 
bes ie 
f 
4 
~ 
i 


REpoRT OF COMMITTEE C-3 


Item 


ApvANCEMENT oF TenTaTIve StanpaRD TO STANDARD 
Tentative Methods of Testing Brick (Compression, Flexure and Absorption) (C 67 - 30 T) 


This report has been submitted to letter ballot of the committee, 
which consists of 38 members; 34 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, 
net H. T. SHELLEY, 


J. W. McBurney, 
Secretary. 


The Tentative Methods of Testing Brick (Compression, Flexure and 
Absorption) were approved at the annual meeting and subsequently adopted 
as standard by letter ballot of the Society on September 1, 1931, and appear 
in the 1931 Supplement to Book of A.S.T.M. Standards. page 65. 
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ON 
FIRE TESTS OF MATERIALS AND CONSTRUCTION 


Committee C-5 is engaged in studying methods for conduct of 
fire tests of lumber, applicable both to chemically-treated lumber and 
to lumber in its natural state. 

The progress report presented by the committee to the Society 
in June of last year carried an illustrated description of an instru- 
ment which has been developed at the Forest Products Laboratory 
for experimenta] work of this kind.1 The equipment is on display 
in the Exhibit of Testing Apparatus and Machines which is a 
feature of the annual meeting of the Society this year. 

During the past twelve months the apparatus has been placed 
in the hands of several experimenters in various localities for practical 
trial. While it has not yet been possible to secure and digest test 
results developed with the equipment from all of these sources, the 
experience of certain of those who have been using the instrument 
indicates that it has distinct practical utility and forecasts that use 
of the instrument will probably be prescribed in a tentative standard 
to be presented later to the Society by the committee, perhaps in 
connection with companion tests of other kinds. 

Committee C-5 has responsibility for only one existing tentative 
standard, namely, the Tentative Specifications for Fire Tests of Build- 
ing Construction and Materials (C 19-26 T). In the earlier drafts, 
these specifications were the work of Committee C-5. Later they 
were taken in hand and developed into their present form by the 
Sectional Committee on Fire Tests of Materials and Construction 
functioning under the American Engineering Standards Committee, 
now the American Standards Association. Since their adoption as 
tentative by the Society they have been used by certain testing 
bodies for guidance in conducting tests on subjects which lie within 
their scope. However, they are applicable to test subjects in very 
considerable variety, and there are many subjects on which they 
have not as yet been given adequate practical trial. The sectional 


1See Proposed Method of Test for Fire-Retardant Treated Wood, Proceedings, Am. Soc. Testing 
Mats., Vol. 30, Part I, p. 463 (1930). 
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committee, which conducted the later development work on the 
specifications, has not met during the past year for revision or exten- 
sion of its past work; but during its later sessions recognized that 
frequent revision would be unwise because of its effect on the status 
of classifications derived from tests conducted in accordance with the 
present text. Under these circumstances, it has been the opinion 
of Committee C-5 that the specifications have correct status as tenta- 
tive, and it is therefore recommended that for the present the Tenta- 
tive Specifications for Fire Tests of Building Construction and Ma- 
terials (C 19 —- 26 T) be continued as tentative without revision. 

A new subcommittee is being organized, namely, Subcommittee 
III on Fire Tests of Wall Opening Protectives, to consider formula- 
tion of standard methods for conduct of fire tests on fire doors and 
perhaps fire stops of other kinds for protection of wall openings against 
passage of fire. The subcommittee as constituted at present com- 
prises the following: 

A. H. Beyer, chairman, R. C. Bastress, C. F. Burt, G. E. Strehan, 
and Fitzhugh Taylor. 

It is expected that the new subcommittee will shortly commence 
preliminary work on its assignment. 


This report has been submitted to letter ballot of the committee, 
which consists of 21 members; 20 members returned their ballots, all 
of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, vio — - 
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ON 

LIME 
Committee C-7 on Lime has held three regular meetings since the oh: 

presentation of its last report in 1929. The first was held during the ° 

annual meeting of the Society in June, 1930, at Atlantic City, the 

second in Philadelphia during November of the same year and the 

third in connection with the Group Meeting of A.S.T.M. Committees 

in Pittsburgh in March, 1931. In addition, a special meeting of the 

Advisory Committee was held in Philadelphia in September, 1930. 

As a result of a thorough canvass of the committee personnel, 
made for the purpose of stimulating interest in important activities, 
a general reorganization of Committee C-7 was effected. New chair- 
men of subcommittees were appointed, new projects introduced and 
better cooperation was attained, all of which resulted in a smoother 
functioning of the committee as a whole. 

The Subcommittee on Lime Plastering of the Sectional Com- 
mittee on Specifications for Plastering, functioning under the pro- 
cedure of the American Standards Association, reports progress in | 
the preparation of specifications for lime plastering. The chairman 
of this subcommittee, Mr. J. A. Murray, is also a member of Com- 
mittee C-7. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


Standard Specifications for Hydrated Lime for Structural Purposes 7 
(C 6-24).-The committee recommends the advancement to stand- 
ard of a portion of the pending tentative revision in these standard — : 
specifications. The portion recommended for adoption is given “| 
detail below and includes the omission of the last paragraph in Section | 
13, a revision of the constants under the illustration of the Emley © ! 
Plasticimeter in Fig. 1, and the addition of two new sections as Sec- 
tions 14and 15. The committee also recommends that the remaining : 
portion of the tentative revision? afiecting Sections 12 and 13 of these 
specifications be continued as tentative. 


11930 Book of A.S.T.M. Standards, Part II, p. 51. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1273 ms also 1930 Book of A.S.T.M. 
Tentative Standards, p. 785. 
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Section 13.—Omit the last paragraph of this section reading as 
follows: 


After each test, the porcelain base plate shall be washed with hot water, 
treated with dilute hydrochloric acid to remove any lime from the surface pores, 
washed again with water, to remove the acid, dried by heating above 100° C., 
and cooled to room temperature before it is used again. 


Figure 1.—Revise the constants given under the illustration of 
the Emley Plasticimeter by changing the first line from its present 


form: namely, 
Absorption of porcelain base plate-—20 to 25 per cent. van eet 


to read as follows: 


Absorption of porcelain base plate—Minimum 40 g. in 24 hours. For rate 
of absorption of base plates, see Section 15. 


Add two new sections, numbered 14 and 15, to read as follows, 
renumbering the present Section 14 to read Section 16: 


14. Cleaning and Care of Base Plates —In making plasticity determinations 
much of the success attainable depends upon the condition of the base plates. 
Continued use of the plates without proper cleaning results in clogging of the 
pores, with reduction in the rate of absorption. After a plate has been used 
the excess lime shall be wiped off and the plate immersed in clear water for not 
less than two hours, after which it shall be transferred without drying to a 
dilute solution of hydrochloric acid (1:9) where it shall be kept, immersed for 
another two hours. It should then be transferred to a receptacle containing 
running water for at least one hour. The plate is then free of acid and after 
the removal of excess water should be placed in an oven at a temperature of 
between 100 and 110° C. overnight for drying. Before using, the plate shall be 
cooled to room temperature. 

15. Absorption of Plasticimeter Base Plates. (a) Total Absorption.—Plas- 
ticimeter base plates when immersed in water at room temperature for a period 
of 24 hours shall absorb not less than 40 g. of water. Before making the deter- 
mination the plates shall be dried overnight in an oven at a temperature of 
between 100 and 110° C. and permitted to cool to room temperature. After 
immersion and before weighing, the excess water shall be wiped off with a 
damp cloth. 

(b) Rate of Absorption.e-—When tested over an area 2? in. in diameter the 
water absorbed shall be in accordance with the following: 


WATER ABSORBED, CC. 


* A convenient apparatus for determining the rate of absorption consists of a burette sealed onto 
an inverted glass funnel from which the stem has been removed. The diameter of the larger end of 
the funnel shall be ground so as to be 22 in. in internal diameter. The funnel may be attached to 
the plate on which the measurement is being made by melted paraffin. The paraffin should not be 
too hot. A little experience will indicate when it is of the proper consistency. 
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‘Tentative S pecifications for Sand for Use in Lime Plaster (C 66 - 
27 T)2—The committee recommends that the following revisions in 
these specifications be approved and that the specifications as thus 
revised be continued as tentative for another year: 

Section 3.—In the table of requirements for grading, add the 
following requirement for the percentage of material to be retained 
on a No. 4 sieve and change the requirement for a No. 50 sieve to 
read as follows, by the addition of the italicized figure and the omission . 
of the figure in brackets: 
Retained on a No. 4 (4760-micron) sieve _ 

not more than 95 per cent 


Retained on a No. 50 (297-micron) sieve not less than [20] 70 per cent 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Items - | Neg- 
i ative 


I, ApvaNncement To Sranparp oF Tentative Revisions or STANDARD 
Standard Specifications for Hydrated Lime for Structural Purposes (C 6 - 24) 2 


II. Proposzp Revision or Tentative STanDARD 
Tentative Specifications for Sand for Use in Lime Plaster (C 66-27 T) 0 


IT on Structural Lime (N. G. Hough, chairman). 


—This subcommittee is now working on the development of tentative 
specifications for pulverized quicklime, as the present-day construc- 
tion uses for this product require a specification somewhat different 
from any of those formerly prepared and adopted by Committee C-7. 

This subcommittee is recommending the advancement to stand- 
ard of a portion of the tentative revision, proposed in 1928, of the 
Standard Specifications for Hydrated Lime for Structural Purposes 
(C 6-24). The remaining portion of this tentative revision will be 
given further study and consideration. In this connection, several 
members of the subcommittee have announced their intention of 
conducting further research on the method for determining the 
plasticity of hydrated limes, with special reference to any variation 
in this property which might be caused by differences in the method 
and time of stirring the putty. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 774 (1927); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 170. 
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Following a careful study of the Tentative Specifications for 
Sand for Use in Lime Plaster (C 66-27 T), it is recommended that 
these specifications be revised, as mentioned earlier in this report, 


and that the specifications as revised be continued as tentative. 


Subcommittee III on Lime for the Chemical Industries (D. E. Wash- 
burn, chairman).—This subcommittee is giving consideration to the 
preparation of specifications for lime for the manufacture of glass, 
and also for the manufacture of calcium arsenate. This group also 
anticipates making an industrial survey to determine the existence 
of an actual need for further specifications for lime products in this 
field. 

Subcommittee V on Methods of Test of Lime and Lime Products 
(L. S. Wells, chairman).—This subcommittee is closely following 
experimental work being conducted at the U. S. Bureau of Standards 
relating to a new method for determining the soundness of limes, 
being particularly adapted to the testing of limes for plastering pur- 
poses from the standpoint of pitting and popping. Aside from the 
apparent reliability of the new method, it is of especial importance 
in reducing the time necessary for a determination from four days, 
as required by the present method described in the Standard Speci- 
fications for Hydrated Lime for Structural Purposes (C 6-24), 
to three or four hours. A complete report on this new procedure is 
expected within the near future. 

Subcommittee VIII on Nomenclaiure and Definitions (E. M. 
Kenworthey, chairman).—This subcommittee is working on the com- 
pilation of a list of all terms and definitions relating to the work of 
Committee C-7. Special study is being given to the preparation of 
standard definitions covering the unusual words and phrases used in 
the committee’s specifications, some of which have a reference peculiar 
only to lime products. 

Subcommittee IX on Research Problems (J. R. Withrow, chairman). 
—Of special interest is the formation of a new Subcommittee IX on 
Research Problems and the appointment of J. R. Withrow, Professor 
of Chemical Engineering at Ohio State University as its chairman. 
Among the many problems suggested for study by this subcommittee, 
the following are typical: effect of particle size on the physical 
characteristics of lime such as plasticity, cementing value, size of 
commercial package, ease of wetting and water-lime ratio. Other 
suggestions included a study of the use of accelerators combined with 
fine grinding, the comparative slaking rates of shaft and rotary kiln 
lime and the effect of aging lime putty. 
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This report has been submitted to letter ballot of the committee, 
which consists of 36 members; 22 members returned their ballots, 
of whom 20 have voted affirmatively and none negatively. 


Respectfully submitted on 1 behalf of the committee, = —> 


W. V. BRUMBAUGH, 


NOTE 


In accordance with the recommendation of the committee, the tentative 
revision of the Standard Specifications for Hydrated Lime for Structural Pur- 
poses was approved at the annual meeting and subsequently adopted as stand- 
ard by letter ballot of the Society on September 1, 1931. Thestandardinits 
revised form appears in the 1931 Supplement to Book of A.S.T.M, Standards, __ 
page 37. 

The proposed revision of the Tentative Specifications for Sand for Use in 
Lime Plaster was accepted. The specifications in their revised form appear 
on page 738. 
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REFRACTORIES 


™ Committee C-8 held two meetings during the year: at Atlantic 
City on October 23, 1930, at the time of the fall meeting of the Ameri- 
can Refractories Institute, and in Cleveland on February 23, 1931, in 
conjunction with the annual meeting of the American Ceramic Society. 


pee RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


The committee recommends for use in testing refractories the 
modulus of rupture or flexural strength test described in Sections 8 to 
12 of the Tentative Methods of Testing Brick (C 67 — 30 T)! developed 
under the jurisdiction of Committee C-3 on Brick. This test involves 
testing the brick flat on flexible knife edges on a span of 7 in. and would 
be applicable to all types of refractories. 


Proposed Tentative Revision of Standards: 


Standard Method of Test for Porosity and Permanent Volume of 
Changes in Refractory Materials (C 20 — 20).*>—Water has been found 
equally as satisfactory as kerosine for determining porosity by the 
suspension method within the limits of accuracy required, and the use 
of water introduces other economies in time and simplicity of technique. 
Accordingly, the following changes are being recommended which 
substitute water for kerosine, provide for boiling the sample instead 
of a long immersion under vacuum at room temperature, and furnish 
data for calculating absorption. ‘The committee recommends that 
the following changes be published as a tentative revision of the 
Standard Method C 20-20: 

Section 5.—Change Paragraphs (c), (d), (e), (f), (g), and (#) from 
their present form: namely, 


(c) The test specimens shall be placed in kerosine of known density (6) under 
a vacuum of 24 in. for 4 hours at 25° C. and cooled to room temperature while yet 
immersed. 
(d) When cool, each test specimen shall be weighed suspended in kerosine at 
25° C. to determine its Suspended Weight (S), in grams. 
1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1033 Pees also 1930 Book of A.S.T.M. 


Tentative Standards, p. 198. ‘¢ 
#1930 Book of A.S.T.M. Standards, Part II, p. 207. 
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(ce) The Saturated Weight (W), in grams, of each test specimen shall be obtained _ 


immediately after obtaining the suspended weight, by drying lightly with a kerosine-_ 


moistened towel to remove the excess kerosine and then weighing in air. 
(f) The Exterior Volume (V), in cubic centimeters, of each test specimen is — 


obtained by subtracting the suspended weight (S) from the saturated weight (W), © 


and dividing by the density (6) of the kerosine. Thus: 


(g) The Actual Volume of Open Pores (V:) in cubic centimeters, is obtained by 
subtracting the dry weight (D) from the saturated weight (W), and dividing by the 
density (6) of the kerosine. Thus: 


between the dry and suspended weights, and multiplying by the density of the — 


kerosine. Thus: 


toreadasfollows: 


(c) The test specimens shall be placed in distilled water and boiled for 2 hours 
and then allowed to cool to room temperature while still immersed in water. During 
boiling, the test specimens shall not be in contact with the heated bottom of the 
container. 

(d) Weight Suspended in Water—Each test specimen shall be weighed while 
suspended in water to the nearest 0.10 g. to determine its suspended weight, S, in 
grams. 
(e) Saturated W eight—The saturated weight, W, in grams of each test specimen 
shall be obtained immediately after obtaining the suspended weight, S, by blotting 
lightly with a moistened towel to remove the excess water and then weighing in air 
to the nearest 0.10 g. 

({) Exterior Volume—tThe exterior volume, V, in cubic centimeters of each 
test specimen is obtained by subtracting the suspended weight, S, from the saturated 
weight, W. 

(g) Actual Volume of Open Pores—The actual volume of open pores, V;, in 
cubic centimeters is obtained by subtracting-the dry weight, D, from the saturated 
weight, W. 

(h) Apparent Specific Gravity—The apparent specific gravity, T:, of that por- 
tion of the test specimen which is impervious to liquid is obtained by dividing the 


dry weight by the difference between the dry and suspended weights as follows: 


D 
4°. 


q th the formulas which appear in Paragraphs (7) and (%) omit the 


function ‘‘6” for the density of kerosine. 
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New Paragraph—aAdd the following new Paragraph (I) to Sec- 
tion 5: 


(2) Water Absorption—The water absorption, A, in per cent is obtained by 
dividing the weight of the water absorbed, in grams, by the weight of the dry test 
specimens in grams and multiplying by 100 asfollows:; j= 
W-D 

f A= D x 100 

Standard Method of Test for Softening Point of Fire-Clay Brick 
(C 24 — 28).—A number of changes in this method are proposed which 
represent recognition in the industry of an extension of the original 
purpose of the test to include not only fire-clay brick but raw fire- 
clay and silica cement as well. A cone-temperature conversion scale 
is also appended to the test to satisfy a demand from technologists for 
a more ready interpretation of the significance of cones in terms of the 
standard temperature scales. The committee recommends the follow- 
ing changes for publication as a tentative revision of the Standard 
Method C 24 — 28: 


Title—Further changes are being contemplated in the title of 
this test method and it is accordingly recommended that the following 
revised title recommended last year be continued as tentative: 


Standard Method of Test for Determining the Pyrometric Cone Equivalent of 
Fire Clay and Fire Brick. 


Section 1.—Change the scope of this method from its present 
form: namely, 


1. The object of this test is to determine the softening point of fire-clay brick, 
by comparison of test cones with standard Orton pyrometric cones heated in a suitable 
furnace. 


to read as follows: 


1. This method is intended for determining the pyrometric cone equivalent of 
fire clay, fire brick, silica cement and ground fire clay by comparison of test cones 
- with standard Orton pyrometric cones under the conditions herein prescribed. 


Section 2.—Change the description of the preparation of sample 
from its present form: namely, 


2. A 1-kg. (2-lb.) sample shall be taken by chipping off approximately equal 
portions from the corners of the brick. These fragments shall be reduced in size by 
means of rolls or a jaw crusher adjusted to pass a lump 6 mm. (} in.) in diameter. 
They shall be mixed thoroughly, and the amount of material reduced to about 250 g. 
(0.5 lb.) by quartering. A magnet shall be repeatedly passed through the crushed 
material until all particles of metallic iron are removed. This portion shall be ground 


1 1930 Book of A.S.T.M. Standards, Part II, p. 210. ‘oad wht 
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in a porcelain or agate mortar to pass a No. 60 sieve of the United States Standard 
Sieve Series. In order to avoid excessive reduction of the fines, they shall be removed 
frequently during the process of reduction by throwing the sample on the sieve and a 
continuing the grinding of the coarser particles until all the sample will passthrough 
the sieve. 


to read as follows: 


2. (a) Lump Clay or Brick.—The entire sample of lump clay or brick, in case 
the amount is small, shall be reduced in size by means of rolls or a jaw crusher to a 
maximum size of }in. In case the amount is large, a representative sample obtained 


repeatedly passed through the crushed material until all particles of metallic iron — 
are removed. This portion shall then be ground in an agate, porcelain, or hard steel — 
mortar and the amount reduced again by quartering. The final size of the sample ~ 
shall be 50 g. and the fineness such that it will pass a No. 65 sieve, the diameter of 
wire being 0. 183 mm. (0.0072 in.) and the screen openings being 0.208 mm. (0.0082 
in.). In order to avoid excessive reduction of fines they shall be removed frequently 
during the process of reduction by throwing the sample on the sieve and continuing 
the grinding of the coarser particles until all the sample will pass through the sieve. ; 

(b) In the case of ground fire clay and silica cements, the sample obtained by _ 
approved methods shail be tested as received without grinding or other treatment. 


The addition of the following Note after Section 2 is recommended > 
since it is felt necessary to avoid the use of the P. C. E. test on refrac- 
tory cements containing added fluxes, which is at present a subject 
of study. 


NortrE.—For the purpose of this test, silica cement is understood to be the usual 
mixture of ground ganister and fire clay with no added fluxes. By ground fire clay 
is understood the usual mixture of ground raw fire clay, calcined clay, or burnt brick 
with no added fluxes. Neither includes the materials sold under the name of high- 
temperature cements. 


Section 3 (a).—Change the description of the test cones from its 
present form: namely, 


3. (a) The sample thus prepared shall be thoroughly mixed and, after the addi- 
tion of sufficient dextrine or glue and water, shall be formed into test cones in a metal 
mold in the shape of tetrahedrons measuring 5 mm. (4%; in.) on the sides at the base 


3. (a) The dried sample shall be thoroughly mixed and after ths addition of 
sufficient dextrine, glue, gum tragacanth or other alkali-free organic binder and 
water, shall be formed into test cones in a metal mold in the shape of tetrahedrons 
8 mm. (35 in.) on the sides at the base and 25 mm. (1 in.) in height. 


A ppendix.—Add the following cone temperature table as Appendix 
to these methods: 


315 
| by approved methods shall be so treated. The sample shall then be mixed thoroughly t : 
1 and the amount reduced to about 250 g. (0.5 1b.) by quartering. A magnet shall be _—s 
l 4 
r 
d 
yf 
nt . 
ole 
of ; 
nes 
ple 
ual 
by 
ter. 
0g. 
hed 
und 
7 


REpoRT OF COMMITTEE C-8 


_ The temperature corresponding with the end points of those standard Orton 
pyrometric cones, which are used in connection with refractories, are as follows: 


Enp Point Point 

ConE Dec. Cent. Desc. Fane. Cone Dec. Cent. Dec. Faur. 
1465 2669 1650 3002 
1605 2921 1820 3308 


| 

NotTe.—These temperatures, which were determined by Fairchild and Peters* 
for a heating rate of 150° C. per hour for cones Nos. 15 to 20, and of 100° C. per hour 
for cones Nos. 23 to 38, other conditions being the same as specified, apply satis- 
factorily for all the conditions of this test method, but do not apply to conditions 
of the commercial firing and use of refractory materials. 


“Fairchild and Peters, “ Characteristics of Pyrometric Cones,” Journal, Am. Ceramic Soc., 
Vol. 9, No. 11, p. 700, November, 1926. 


Proposed Revision of Tentative Standard: 


Tentative Method of Test for Resistance of F ireCl me Brick to Thermal 
Spalling Action (C 38 — 27 T).\—Recognition of certain limitations of 
this test has prompted a change in the title and scope as well as a minor 
revision in the manner of measuring the spalling loss. The committee 
recommends that this method be revised as follows and continued as 
tentative: 


Title —Change the title by inserting the word ‘‘control” between 
the words “‘of test.” 


Section 1.—In order that the scope of this test will conform to the 
new title, change this section from its present form: namely, 


1. The object of this test is to determine the resistance of high-duty fire-clay 
brick to spalling action, by subjecting them to repeated rapid temperature changes. 


to read as follows: 


1. This method of control test is intended for determining the comparative 
resistance of high-duty fire-clay brick to spalling action by subjecting them to re- 
peated rapid temperature changes. It is not to be used as a suitability test, as expe- 
rience has shown that results obtained in this control test are not comparable with 
results obtained in service on the same brand of brick. This test is of value, however, 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 837 (1927); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 202. 
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as a control test in maintaining the uniformity of fire-clay brick in so far as thermal ‘a i> ' 
spalling is concerned. 


Section 3 (b).—Change the method of measuring loss described in — 8 


this paragraph to read as follows by the addition of the italicized words a 
and figures and the omission of the words in brackets: . 


(b) When pieces begin to fall off, the sample [is] shall be laid on a 4.5 by 9.0-in. 
asbestos board divided into [one hundred] 50 equal squares and the approximate 
percentage of loss estimated after each removal from the water. After the completion 
of the test, the brick [is] shall again be weighed and the percentage of loss determined. 


Proposed Advancement of Tentative Standard to Standard: 


Tentative Definitions of Terms Relating to Refractories (C71-30T)) 
—The committee recommends that the terms “spalling” and “‘pyro- 
metric cone equivalent” be advanced to standard and incorporated in 
the present Standard Definitions of Terms Relating to Refractories 
(C 71-28)? 

Advancement to Standard of Tentative Revision of Standard: 

Standard Method of Test for Softening Point of Fire-Clay Brick 
(C 24 — 28) 8—The committee recommends the advancement to stand- 
ard of the tentative revision proposed in 1929 in Section 5 (a) of 
this method which covered a change in the time of heating rate require- 
ments for cones Nos. 31 to 35.4 

The recommendations appearing in this report affecting standards } 
and tentative standards have been submitted to letter ballot of the 
committee with the following results: 


Items Affirm- | Neg- 
ative ative 


I, New Tentative StanparD 
Tentative Method of Testing Brick for Flexure (Modulus of Rupture) (C 67-28 T)....| 26 4 


Il. Tentative Revision or Stanparp 
Standand Mae « of Test for Porosity and Permanent Volume Changes in Refractory 


Standard Method of Test for Softening Point of Fire-Clay Brick (C 24-28) .......... 27 3 
III. Proposep Revision oF Tentative STanDARD 
Tot ive Method of Test for Resistance of Fire-Clay Brick to Thermal Spalling Action “ . 
IV. Apvancement oF Tentative Stanparp To STANDARD 
Tentative Definitions of Terms Relating to Refractories (C 71-30 T)..........+---0+- 33 0 
V. ADVANCEMENT To STANDARD oF TenTATIVE Revision oF STANDARD 
Standard Method of Test for Softening Point of Fire-Clay Brick (C 24-28)........... 32 0 
a ' Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1037 (1930); also 1930 Book of A.S.T.M. 
2 1930 Book of A.S.T.M. Standards, Part II, p. 226. 
* 1930 Book of A.S.T.M. Standards, Part II, p. 210. id ot 


‘ Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 282 (1929). 
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RESEARCH ACTIVITIES OF SUBCOMMITTEES 


ment with the U. S. Bureau of Standards, three new additional samples 
of magnesite, chrome and silica are being prepared. The addition of 
these samples will make available a complete line of the best known 
refractories now in common usage. The committee has felt that a real 
need exists for these materials and particularly the first two, since be- 
cause of their expensive nature both the raw materials and finished 
refractories are very frequently purchased on specifications covering 
their chemical composition. Batch mixes during production are made 
up on the same basis necessitating chemical control. Standard samples 
of the materials will, accordingly, prove of considerable value to both 
customers and manufacturers of these products, in providing suitable 
standards against which may be checked the analytical methods in 
use. The following group of representative producers, consumers and 
consultants of particular experience in analyzing these materials is 
cooperating in establishing the compositions: 
American Refractories Institute Fellowship 


Additional Standard Samples of Refractory Materials.—By arrange- 


General Refractories Co. 

Harbison-Walker Refractories Co. 

Koppers Research Corp, 
J. Lavino and Co. 

Ledoux and Co. 

Andrew S. McCreath and Son 

The Solvay Process Co. 

Mr. M. H. Thornberry, Missouri School of Mines = . 


Northwest Magnesite Co. 


Sierra Magnesite Co. 

Abrasion at High Temperature.—The study of this problem has 
been continued at Pennsylvania State College under the supervision 
of Mr. J.B. Shaw. The original apparatus was rebuilt during the past 
year and the list of refractories for test was extended to include silica 
brick. Attempts to develop a simpler apparatus than the original 
reciprocating chisel resulted in the development of a water-cooled drill 
which rotates at a point on one face of a refractory as contrasted to the 
chisel of the first device which moves over the faces of a number of 
heated brick. The new test appears more satisfactory for differentiat- 
ing the abrasive resistance of cold brick, but is not as satisfactory as 
the old test for hot brick. Comparative tests were made with the two 
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aforementioned pieces of apparatus as well as by the rattler method 
described in the 1929 report! of the committee, and by the sand-blast 
test described in the 1928 report.2, Data have been developed show- 
ing the relation between abrasion loss versus absorption, cold crushing 
strength, P. C. E. value, and grain size of the brick. 

Since some question has arisen as to the ultimate principle involved 
when using the reciprocating chisel, namely, whether the apparatus 
measures true abrasion or gouging, an analysis of the principles in- 
volved was made by Mr. A. E. R. Westman, one of the members of 
the committee. He concludes that the chisel method has all the ele- 
ments of ideal abrasion and some of the elements of impact and the 
test therefore measures real abrasion. Such impacts as do occur are 
small, are distributed over the test surface of the brick, are at an angle 
to the test surface of the brick and so simulate abrasion. If sucha 
distributed impact test as the sand-blast test on glazes is to be called 
an abrasion test, then in general the chisel method may be conceived 
as measuring abrasive resistance. 

Investigation of the P.C.E. Test.—This test again has been the _ 
subject of a very critical study by the Section on Temperature under 
Mr. M. E. Holmes. In connection with the original objective of the 
section, namely, studying the performance of certain types of furnaces 
used in making the P.C.E. test with the ultimate idea of making recom- 
mendations for a standard furnace, it has been found that there appears 
a necessity for still further testing work, preferably on the three existant 
types of furnaces by one laboratory. This conclusion is based on an 
investigation conducted this past year by Mr. Holmes in which six 
different laboratories participated, using two electric gran-annular, _ 
two gas, and two oxy-acetylene furnaces. Four different refractory ; _ 
materials were studied with the idea of determining which type of — , 
furnace furnished most consistent data. An attempt was made to 
keep all testing conditions uniform in the different laboratories in so r 
far as preparation of the test specimens and heating rate were con- 


n cerned. In contradiction to the findings of a preliminary investigation © 

st of a somewhat similar nature last year, when the electric furnace _ 

a appeared most consistent, this newer investigation favored the gas ; 

al furnace. 

ill It has been determined from some further investigative work of i 7 | 

he the section that the size of the cone is of considerable importance in — 

of explaining some of the variations in values shown by the P.C.E. test. bs |? 
it- The original size of cone recommended in the test has been xs in.on | ; 
1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 288 (1929). — 


2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 337 (1928). ’ Toth. wD 
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the side of the base, whereas the Orton cones used as standards average 
closer to zs in. Some laboratories, it was found, made their test cones 
to approximate the Orton cones in size and some confined themselves 
the z%-in. size. The smaller size gives lower values. The recom- 
mendation brought out this year is, accordingly, for the 3-in. cone. 
Since the investigation has disclosed that the size of both test and 
standard cones must be maintained uniform, the cooperation of the 
maker of the standard cones has been solicited to aid the committee 
in reducing the variables which cause discrepancies in P.C.E. values. 

Two other research projects affecting the usability of the P.C.E. 
test are in progress as the subject of student theses at the Missouri 
School of Mines under Mr. Holmes’ direction. These are (a) the 
effect of added fluxes frequently present in high-temperature cements 
and (b) the proper determination of values for materials below cone 
No. 20. 

Survey of Furnaces Used to Perform the Load Test.—Rather radical 
differences sometimes obtained by different laboratories when per- 
forming the load test at elevated temperatures have focused the atten- 
tion of the committee on a study of the causes of these variances. A 
preliminary survey has just been completed as the first step in this 
study, giving data on the various furnaces in use and their operating 
conditions. Information was obtained from thirteen laboratories 
and covers practically all the outstanding installations of this type of 
apparatus. Nine furnaces were reported as complying with the stand- 
ard furnace, four were not, and one was a compromise. Nine operate 
entirely on gas for fuel, one on oil, and four reported using both kinds 
of fuel. Thermocouples supplemented with optical pyrometers are 
in use with most of the furnaces. The number of specimens tested 
varied from one to ten. However, most laboratories test only two 
brick. Most of the differences found were in the shape of the furnace, 
location of the burners, and number of brick tested. 

Data are now being collected to determine the causes for the de- 
partures found from the standard furnace. It has been suggested that 
possible lack of uniformity with respect to furnace temperature meas- 
urement, design, atmosphere and pressure may explain the variations 
found. 

Microstructure—In view of the growing usage of petrographic 
methods in the examination of refractory materials, a new section has 
been instituted under the direction of Mr. T. A. Klinefelter of the 
U. S. Bureau of Standards Station at Ohio State University. The 
choice of Mr. Klinefelter to head this section, will effect a liaison with 
the important petrographic work being done under his supervision 
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On REFRACTORIES 


on the reactions of boiler furnace slags on fire-clay refractories, a phase 


of.a general investigation of this subject being carried on by the Amer- i, 
ican Society of Mechanical Engineers. It is felt that as an outgrowth 4 
of the technique developed in this special problem, a standard pro- — 
cedure for the study of slags in general on all other type of refractories Y 
may eventually be developed. 

Measuring Heat Transmission of Refractories —The construction 
of a calorimeter for testing refractory insulation has been in progress 
during the year in the laboratories of a prominent manufacturer of this 
type of material. This apparatus will be used in determining the _ 
proper method for determining heat transmission. In addition, Mr. | 
R. H. Heilman, chairman of the Section on Heat Transmission, has 
done considerable work at Mellon Institute on the determination of 
thermal conductivity from temperature measurements of the surface _ 
of materials and the outer surface transfer law. The latter has been 
developed fairly accurately at Mellon Institute and seems to be very — 
applicable to the determination of the thermal conductivity of insulat-— 
ing and refractory materials under actual service conditions. | 


This report has been submitted to letter ballot of the committee, _ 
which consists of 35 members; 34 members returned their ballots, all 


Chairman. 


EpDIToRIAL NOTE 


The proposed revisions of the Standard Methods of Test for Porosity and 
Permanent Volume Changes in Refractory Materials and Test for Softening 
Point of Fire-Clay Brick were accepted for publication as tentative and appear 
on pages 1054 and 1056, respectively. 

The proposed revision of the Tentative Method of Test for Resistance 
of Fire-Clay Brick to Thermal Spalling Action was accepted. The method 
in its revised form appears on page 777. 

The definitions of the terms “spalling” and “‘pyrometric cone equivalent” 
appearing in the Tentative Definitions of Terms Relating to Refractories were 
approved at the annual meeting and subsequently adopted as standard by 
letter ballot of the Society on September 1, 1931, and appear in the 1931 Supple- 
ment to Book of A.S.T.M. Standards, page 72. 

In accordance with the recommendation of the committee, the tentative 
revision of the Standard Method of Test for Softening Point of Fire-Clay Brick 
Was approved at the annual meeting and subsequently adopted as standard by 
letter ballot of the Society on September 1, 1931. The standard in its revised 
form appears in the 1931 Supplement to Book of A.S.T.M. Standards, page 69. 

P—I—21 
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CONCRETE AND CONCRETE AGGREGATES 


Committee C-9 on and Concrete Aggregates held two 
meetings during the year, both of which were two-day sessions, the 
first day being devoted to subcommittee meetings, followed by an 
all-day meeting of the main committee. These meetings were held 
in Pittsburgh, Pa. on November 13 and 14, and again in Pittsburgh 
on March 17 and 18 in connection with the Spring Group Meeting 
of A.S.T.M. committees. Both were well attended and indicated a 
lively interest in the work. A third meeting is to be held during the 
annual meeting of the Society just previous to the presentation of 
this report. 

The committee presents herein the results of its year’s work on 
a number of important problems, some of which have been receiving 
careful attention for several years past but have not until now reached 
the stage of completeness which would permit the results being pub- 
lished. The work accomplished includes several revisions of existing 
standards, several new specifications and methods of test offered as 


tentative and a number of reports on matters relating to tests and 
test methods. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


The recommendations affecting standards and tentative standards 
are noted in brief form below together with the results of the letter 
ballot. These matters and other activities of the committee are 
explained in greater detail under the activities of the subcommittees 
under whose guidance they were prepared. 

I. Proposed Tentative Standards—The committee submits for 
publication as tentative the following five new specifications and three 
methods of test as appended hereto:! 

Proposed Tentative Specifications for Curing Portland-Cement 
Concrete, recommended by Subcommittee XIII: 


1 See pp. 756 to 768.—Eb. aa. 
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Proposed Tentative Specifications for Curing Portland-Cement 
Concrete Slabs with Bituminous Coverings, recommended by Sub- © | 
committee XIIT; 

Proposed Tentative Specifications for Curing Portland- Cement > 
Concrete Slabs with Calcium Chloride Admixture, recommended by 
Subcommittee XIII; 

Proposed Tentative Specifications for Curing Cement 
Concrete Slabs by Surface Application of Calcium Chleride, recom- 7 ; 
mended by Subcommittee XIIT; 
Proposed Tentative Specifications for Curing Portland-Cement 


Slabs with Wet Coverings, recommended by Subcommittee 
va Proposed Tentative Method of Test for Structural Strength of © 
h Fine Aggregate Using Constant Water-Cement-Ratio Mortar, recom- ; 
" mended by Subcommittee IX; | 
. Proposed Tentative Method of Test for Apparent Specific Gravity ‘ 
“a of Coarse Aggregates in a Saturated Condition, recommended by 
of Subcommittee IX; a 
Proposed Tentative Method of Routine-Analysis of the Cement } k 
me Content of Hardened Portland-Cement Concrete, recommended by 
ng Subcommittee XII. 
II. Proposed Revision of Standard.—The committee recommends 
b- _ for immediate adoption the following revision in Section 6 of the 
ng Standard Method of Securing Specimens of Hardened Concrete 
in from the Structure (C 42-27)! and accordingly asks for the neces- ’ 
ol sary nine-tenths vote for immediate adoption: ; 
Section 6.—Change this section from its present form: namely, 
. 6. Ends of Test Specimens.—The specimen secured shall have ends, or beds, _ 
. as neacly as possible perpendicular to its axis, and, if the specimen has ends 
with uneven surfaces, these ends shall be made to parallel plane surfaces by 
capping with a thin layer of mortar richer than the mortar of the specimen 
rds or with a mixture of cement and calcined gypsum (plaster of Paris). on 
ter 
are to read as follows: a 
ees 6. Ends of Test Specimens —The specimen secured shall have ends or beds 
as nearly as possible perpendicular to its axis. Before testing, the ends shall 
for be either ground or capped in such a manner that the ends are plane and per- 
iad Pendicular to the axis of the specimen. The material used for capping and the — 
thickness of the cap shall be such that it will not flow or fracture under the load. 4 
ent III. Proposed Revision of Tentative Standard—The committee 


recommends that the Tentative Specifications for Concrete Aggregates 


+1930 Book of A.S.T.M. Standards, Part II, p. 149.. MS 
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(C 33-30 T)' be revised and continued as tentative. The seattle 
revised specifications are appended hereto? and the revisions are 
described under Subcommittee IX. | 

IV. Advancement to Standard of Tentative Revision of Standard.— 
The committee recommends that the tentative revision*® in Sections 
4, 6, 7, and 8 of the Standard Methods of Making and Storing Com- 
pression Test Specimens of Concrete in the Field (C 31-27)‘ be 
advanced to standard with the following change in the new Paragraph 
(b) of Section 6: 

Section 6 (b).—Change the last sentence of the new Paragraph (0) 
to read as follows by the addition of the italicized words: 


The material used for capping and the thickness of the cap shall be such 
that it will not flow or fracture under the load. 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Affirm- | Neg- Not 
Items ative | ative | Voting 


I, New Tentative Sranparps 


Tentative for Curing Portland-Cement Concrete 
Tentative Specifications for Curing Portland-Cement Concrete Slabs with Bituminous 


Tentative Specifications for Curing Portland-Cement Concrete Slabs with Calcium 
Chloride Admixture 

Tentative Specifications for anes Portland-Cement Concrete Slabs by Surface Appli- 
cation of Calcium Chloride 

Tentative Specifications for Curing Portland-Cement Concrete Slabs with Wet Coverings 

Tentative Method of Eg for Structural Strength of Fine Aggregate Using Constant 

Water-Cement-Ratio Mortar 
of for Apparent Specific Gravity of Coarse Aggregates in a 
tura 

Tentative Method of ‘Douties decal of the Cement Content of Hardened Portland- 

Cement Concrete 


Il. Revision or Sranparp 
Standard Method of Securing Specimens of Hardened Concrete from the Structure 
(C 42-27), immediate adoption 
III. Reviston or Tentative 
Tentative Specifications for Concrete Aggregates (C 33 - 30 T) 


IV. Apvancement To Sranparp or TenTATIVe Revision or STANDARD 


Standard Methods of Making and Storing Compression Test Specimens of Concrete in 
the Field (C 31-27)... 


ACTIVITIES OF SUBCOMMITTEES 


Subcommitiees I and II—Advisory and Technical (Cloyd M. 
Chapman, chairman).—In matters relating to the organization and 
management of the committee’s activities, there have arisen a number 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1022 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 176. 

2 See p. 750.—Eb. 

8 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1276 (1930); also 1930 Book of A.S.T.M. 


Tentative Standards, p. 788. 
#1930 Book of A.S.T.M. Standards, Part II,p.139. 
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of problems which have demanded and received much thought and 
discussion. ‘The committee has revised the method of conducting its 
regular meetings by requiring reports of subcommittees which are 
to be acted upon to be in the hands of the Secretary in written form _ 
ten days prior to the meeting. This will enable them to be circulated 
to the entire committee before formal action is taken on them. Such 
reports must cover the following: wy Heer vo 


1. Final reports on finished projects; 
2. Progress reports on incompleted projects to be presented 
only when the work is far enough advanced to contain informa- 
tion of value; 
3. List of projects on which work has been done but no 
report made; and 
rt 4. List of projects on which no work has been done. __ aul 


The new procedure was adopted at the spring meeting and has not 
as yet had a thorough tryout, but it is expected that it will materially — 
expedite the work in the committee meetings. . 

Another matter of importance initiated during the past year 
relates to the preparation of material for a Symposium on the Signi- 
ficance of Various Tests in Judging the Quality of Concrete. The 
following assignments have been made to members of the committee 
to prepare sections of the Symposium: 


Compressive Strength D. A. Abrams oeeifia 
tes Transverse Strength R. W. Crum _ 
Field Compression Tests 
Modulus of Elasticity F. E. Richart hy, 
A.N. Talbot 
i i R.L. Bertin 
_ Absorption and Permeability F.R. McMillan — 
Volume Changes .E. i 


7 Coarse Aggregate Tests A. T. Goldbeck © 
Fine Aggregate Tests F. H. Jackson 


It is expected that this material will be ready for presentation 
at the 1932 Annual Meeting of the Society. y 

This committee has made a few changes in its personnel during — 
the past year, due to resignations, but has maintained its limit of 
60 active members, a policy which seems to be bearing fruit. One 
new subcommittee has been organized, namely, Subcommittee XVIII 
on Ready-Mixed Concrete under the chairmanship of R. B. Young, 
who resigned from the chairmanship of Subcommittee VI on Design 
of Concrete. Subcommittee VI is now under the chairmanship of 


Bert M 
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Subcommittee III on Unification of Specifications (W. A. Slater, 
chairman).—The subcommittee has prepared proposed general speci- 
fications for concrete, but these have not been given sufficient con- 
sideration to permit of their presentation at this time. The speci- 
fications are intended to include only the framework necessary to 
cover the specifications for materials and methods which have been 
or will be prepared by Committee C-9. The work of this subcommittee 
is of special value in pointing out phases of problems on which more 
definite information is required. 

Subcommittee VI on Design of Concrete (Bért Myers, chairman) .— 
Due to certain changes in personnel of this subcommittee, which have 
been mentioned previously, its work has not advanced sufficiently to 
permit of presenting a report at this meeting. The subcommittee 
has paid particular attention to the development of a method for 
design of concrete based on flexural strength. Information has been 
collected on the effects on flexural strength of such factors as moisture 
content of specimens at time of test, richness of mix, age of concrete, 
and surface of aggregate. The subcommittee also has before it the 
problems of designing concrete by mortar voids, methods for securing 
high-early-strength concrete and preparation of a specification for 
proportioning. 

Subcommittee VII on Strength Tests of Concrete (A. TF. Goldbeck, 
chairman).—The question has frequently been raised as to the desira- 
bility or advisability of raising the standard temperature of moist 
rooms for storing concrete specimens from 70° F. to 80° F., in view of 
the difficulty of maintaining a temperature of 70° F. in hot climates 
during the summer. Mr. D. D. McGuire handled this investigation 
and sent questionnaires to 20 cement companies, 8 commercial lab- 
oratories, and 26 highway departments. As the result of the replies 
received, and after careful consideration, the subcommittee recom- 
mended that no change in the temperature of the moist room be 
suggested at this time. 

The subcommittee is recommending that the tentative revision 
of Sections 4, 6, 7, and 8 of the Standard Methods of Making and 
Storing Compression Test Specimens of Concrete in the Field (C 31 - 
27), proposed in 1929 and which was slightly revised last year, be 
advanced to standard with a revision in the new Paragraph (0) of 
Section 6 as mentioned earlier in the report. 

The subcommittee has given consideration to desirable revisions 
in the Standard Methods of Securing Specimens of Hardened Con- 
crete {rom the Structure (C 42 — 27) and has recognized the inadequacy 
of the present Section 6 of these methods. A new wording for 
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e Ratio Mortar is recommended for publication as tentative as appended 
hereto.2, A new proposed Tentative Method of Test for Apparent 
r Specific Gravity of Coarse Aggregates in a Saturated Condition is also — 
recommended for publication as tentative as appended hereto.’ 
3 The subcommittee is recommending a revision of the Tentative 
¥ Specifications for Concrete Aggregates (C 33-30 T). The revisions 
st include various changes in the wording of specifications for fine and 
of coarse aggregates, the inclusion of a clause on uniformity, a statement 
eS of sizes and percentages as to gradation, and a requirement for the 
yn use of the water-cement ratio strength test. It was believed more 
b- satisfactory to submit these specifications in the revised form for —~ 
es consideration and the revisions have accordingly been incorporated a 
n- in the specifications as appended hereto.* 4 
be Subcommittee XI on Apparatus for Testing (D. A. Abrams, chair- ‘ 
man).—This subcommittee recommends as an editorial change the ar 
on addition of the following footnote to Section 2 on apparatus of the _ { 
nd Standard Method of Decantation Test for Sand’ and Other Fine a 
Aggregates (D 136 28):5 3 
be A pan satisfying these requirements and which may be readily procured 4 
of in hardware stores everywhere is known as Nesco Royal Granite Enameled 
Ware, Stew Pan No. 24. 
ons 1 P, J. Freeman, “‘ Method of Capping Concrete Cylinders Using Sulfur Compound,” Proceedings, 
on- Am. Soc. Testing Mats., Vol. 30, Part I, p. 518 (1930). 
* 1930 Book of A.S.T.M. Standards, Part II, p. 618. 
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Section is accordingly being recommended as mentioned 
the report. 


The reason for considering the above changes in these two stand- 
ards is to permit the use of capping materials which have recently 
been found very convenient and satisfactory, such as mixtures of 
sulfur with inert material described by P. J. Freeman in Appendix II 
of the 1930 report of Committee C-9.1 

Subcommittee VIII on Permeability Tests of Concrete (C. H. 
Scholer, chairman).—This subcommittee is comparatively new and is - 
just now getting its work well under way. It has prepared a biblio- © 
graphy of the literature and has in preparation a résumé of the data 
covered by it. Preliminary reports on the results of certain investiga- _ 
tions being sponsored by the subcommittee have been presented to the 
committee, but these are not yet ready for presentation to the Society. | 

Subcommitiee IX on Specifications and Tests of Aggregates (H. F. 
Clemmer, chairman).—A new proposed Tentative Method of Test for 
Structural Strength of Fine Aggregate Using Constant Water-Cement- 


= 


iF 
l 


A report on “Pavement Core-Drilling Practice,” prepared by 
L. W. Teller and P. J. Freeman gives results of an investigation of 
this subject as a part of the activities of this subcommittee and 
appears as Appendix III to this report. 

Subcommitiee XII on Measurement of Materials, Mixing and 
Placing Concrete (R. L. Bertin, chairman).—A study of the question 
of analyzing fresh concrete has been conducted and is reported in a 
paper entitled ‘‘A Study of the Analysis of Fresh Concrete” by 
W. M. Dunagan, which appears as Appendix IV to this report. As the 
result of these studies and much experimentation with various methods 
and procedures, a proposed Method of Test for the Field Determina- 
tion of the Constituents of Fresh Concrete is published as information 
in Appendix V. 

Careful consideration has been given by this subcommittee to 
the method of determining the cement content of set concrete by 
chemical methods of analysis, proposed by H. F. Kriege, and after 
some slight changes and the addition of suitable limitations, the 
proposed Tentative Method of Routine Analysis of the Cement 
Content of Hardened Portland-Cement Concrete is recommended for 
publication as tentative as appended hereto.!. Considerable support- 
ing data and comments concerning this method of test appear as 
Appendix VI to this report. 

Subcommittee XIII on Curing Concrete (R. W. Crum, chairman). 
—Mr. Crum prepared a general report on curing, which is appended 
hereto; a Digest of Available Information on the Use of Calcium 
Chloride for Curing Concrete by H. S. Mattimore and H. Hershey 
Miller appears as Appendix I; and a Digest on Effect of Curing 
Methods on the Strength of Concrete by F. C. Lang, is given in 
Appendix II to the report of Subcommittee XIII. This subcom- 
mittee has also prepared the following five proposed tentative 
specifications for curing concrete which are recommended for 
publication as tentative as appended hereto: 

Tentative Specifications for Curing Portland-Cement Concrete; 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs with Bituminous Coverings; 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs with Calcium-Chloride Admixture; 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs by Surface Application of Calcium Chloride; and 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs with Wet Coverings. 


2See pp. 756 to 762.—Epb. 
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Subcommittee X VI on Elastic Properties of Concrete (F. E. Richart, 
chairman).—This subcommittee offers a report prepared by P. M. 
Noble, entitled ‘‘The Effect of Aggregate and other Variables on the 
Elastic Properties of Concrete,” which gives some interesting com- © 
parisons of mid-western aggregates and also a description of the 
apparatus used. ‘This report appears as Appendix VII. 

Subcommittee on Conditions Affecting Durability (Ephrem 
Viens, chairman).—This subcommittee has prepared, through F. R. 
McMillan, a Suggested Terminology Applying to the Study of Con- 
crete Structures in Service, which appears as Appendix VIII. 
Committee C-9 has a large and varied program ahead of it and 


is making gratifying progress along many lines. Much of its effort 
during the coming year will be directed toward rendering the greatest _ 
possible amount of assistance to the Joint Committee on Concrete | 
and Reinforced Concrete in all matters within the scope of this 
committee. 


This report has been submitted to letter ballot of the committee, 
which consists of 57 members; 44 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, 


CLoyp M. CHAPMAN, 


Eprrorrat Note 


The proposed Tentative Specifications for Curing Portland-Cement Con- 
crete, for Curing Portland-Cement Concrete Slabs with Bituminous Coverings, 
for Curing Portland-Cement Concrete Slabs with Calcium-Chloride Admixture, 
for Curing Portland-Cement Concrete Slabs by Surface Application of Calcium 
Chloride, for Curing Portland-Cement Concrete Slabs with Wet Coverings, — 
and Tentative Methods of Test for Structural Strength of Fine Aggregate — 
Using Constant Water-Cement-Ratio Mortar, Test for Apparent Specific. 
Gravity of Coarse Aggregates in a Saturated Condition and Method of Routine | 
Anaylsis of the Cement Content of Hardened Portland-Cement Concrete were 
accepted for publication as tentative and appear on pages 756, 758, 760, 761, 
762, 767, 766 and 763, respe ctively. 

The proposed immediate revision of the Standard Method of Securing 
Specimens of Hardened Concrete from the Structure, proposed on the floor 
of the annual meeting as mentioned in the Summary of Proceedings, see p. 45, 
was approved at the annual meeting by a unanimous vote and was subsequently — 
adopted by letter ballot of the Society on September 1, 1931. The — 


in its revised form appears in the 1931 Supplement to Book of A.S.T.M. Stand- 
ards, page 63. 
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The proposed revision of the Tentative Specifications for Concrete Aggre- 
gates was accepted. The specifications in their revised form appear on page 750. 

The tentative revision of the Standard Methods of Making and Storing 
Compression Test Specimens of Concrete in the Field was approved at the 
annual meeting and subsequently adopted as standard by letter ballot of the 
Society on September 1, 1931. The standard in its revised form appears in 
the 1931 Supplement to Book of A.S.T.M. Standards, page 58. 

Subsequent to the annual meeting the committee approved proposed 
Tet.tative Methods of Test for Soundness of Fine Aggregates by Use of Sodium 
Sulfate and Test for Soundness of Coarse Aggregates by Use of Sodium Sulfate 
for submission to the Society through Committee E-10 on Standards. The 
methods were accepted for publication as tentative on August 6 by Committee 
E-10 and appear on pages 769 and 773, respectively. 
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REPORT OF SUBCOMMITTEE XIII ON CURING OF CONCRETE 


REFERENCE TO CURING OF PAVEMENT SLABS 


The curing of concrete consists in setting up the most imei 
conditions possible for the chemical and physical changes that take 
place during the setting and early hardening period. 

In the case of pavements it is particularly difficult to control the 
curing conditions because of the extremely large areas of concrete 
exposed to the elements. It is generally believed that the most 
favorable condition for curing concrete consists in surrounding the 
concrete with warm moist air, so that the concrete is kept wet and 
there is no possibility of loss of moisture and so that if additional 
moisture is needed for hydration, it can be secured from the air. In 
the case of pavements, it being obviously impossible to surround the 
concrete with moist air, all that has been attempted has been to 
prevent so far as possible the loss of water from the concrete by 
evaporation and by absorption into the subgrade. The practice with 
respect to the latter source of loss can be quickly dismissed. The 
universal custom at the present time is to wet the subgrade more or 
less thoroughly just before the concrete is placed. The effectiveness 
of this practice in preventing loss of water from the concrete is not 
known with certainty, for this phase of the problem has received little 
study. It is probable that the results are variable, depending upon 
the nature and condition of the subgrade material. This report is 
principally concerned with the methods that have been most exten- 
sively used for preventing evaporation from the top surface. 

It is very difficult to evaluate the differences in quality of con- 
crete due to different curing conditions, since the principal effect is 
upon durability and may not become apparent for a long time. The 
only means used as yet for evaluation of the effectiveness of curing 
methods are studies of moisture-retention properties, strength, volume 
changes, and surface condition. Moisture-retention investigations 
have not reached such a point that this factor can be used as a primary 
basis for comparing methods. The data summarized in Fig. 1 show 
that the moisture-retention factor is important as respects strength. 

Such knowledge as we have concerning the effectiveness of curing 
methods is based principally on observations of the effects of curing 
upon: (1) strength; (2) surface condition and (3) volume changes. _ 
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‘The most extensively used method for curing pavement slabs is 
that of keeping the pavement wet by means of a wet burlap covering 
before setting, followed by a covering of wet earth, straw, sawdust, 
hay, etc., for the balance of the curing period. If this material is 
thick enough and is kept uniformly wet, there is little likelihood of 
moisture loss from the concrete by evaporation. 

This method is generally considered by engineers to be satis- 
factory and to constitute the most favorable condition yet attained 
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Fic. 1.—Relation of Strength to Amount of Mixing Water Retained. 
“as Iowa Highway Commission: Laboratory tests on 2 by 4-in. mortar cylinders, 1:2 mixtures, 
age 28 days. 

Portland Cement Association: Laboratory tests on 6 by 12-in. concrete cylinders, soaked before 
testing, age 28 days. 

Bureau of Public Roads: Field tests on 6 by 6 by 24-in. beams for strength and 6 by 12 by 24-in. 
slabs for moisture loss, laid on wet subgrade, age 7 and 21 days. 


in practice for setting and hardening of concrete pavement slabs. It 
therefore offers the most available basis for comparison or rating of 
the other methods and will be so used in the following discussion. 
Although effective if adequately used, the wet coverings have at 
times some disadvantages. Water may be scarce; covering material 
may be difficult or impossible to secure; inspection several thousand 
feet behind the mixer may be lax; and having the concrete buried 
sometimes interferes with necessary inspection. It was the desire to 
overcome such disadvantages that brought about the use of other 
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to their individual limitations and applicability to prevailing con-— 
ditions, satisfactory results can be secured in various ways. ead 


BirumMinous COATINGS 


Bituminous coatings are used to seal the exposed surface so that 
water will not be lost by evaporation. Two types of materials are in © 
use, cut-back asphalts and bituminous emulsions. Each producer has " 
his own specifications for material that will produce the tightly ad- — 
hering, water impermeable film upon the surface required by the 
proposed Tentative Specifications for Curing Portland-Cement Con- 
crete Slabs with Bituminous Coverings appended hereto.! In the 
present state of knowledge it is not practicable to formulate standard 
specifications for these bituminous materials. 

Mositure Retention.—Most of the information regarding the mois- — 
ture retaining properties of bituminous coatings has been obtained — 
from tests made on small specimens of concrete molded in open-top 
pans, beams, or cylinders coated with a film of the bituminous curing 
material. The loss in moisture was determined by weighing the 
samples at intervals during the curing period. Most of these tests 
were made on samples of concrete in pans with enclosed bottoms or 
on beams kept in the forms during test. The results obtained by 
several investigators with this type of test show that a bituminous 
film almost entirely prevents loss of moisture through the surface 
(2,3, 4,5.).2 

This method of testing is not entirely representative of conditions | 
encountered in actual construction, where the top surface of the con-— 


crete is coated with bituminous materiel but the bottom surface is 


uncoated and in contact with the subgrade. Several tests have been 
run simulating these conditions. One of these, performed by the 
U. S. Bureau of Public Roadsis), consisted of pouring small slabs of 
concrete directly on the subgrade soil, coating the top surface with © 
bituminous curing agents, and weighing these slabs at intervals to 
determine the loss of moisture. The subgrade was thoroughly wet 
before pouring the concrete slab. The results of these tests showed 
the bituminous materials to be as effective as wet burlap in prevent- 
ing mositure loss during the first 24 hours and more effective than 
any other method except wet earth during the subsequent curing 


1 See p. 758. 
2 The boldface in to the and papers given in the list of 
ences appearing on page 346. 
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Strength and Impermeability—Since numerous investigators have 
shown that, provided the inherent properties of the concrete materials 
are good, the strength, impermeability, and surface hardness of the 
concrete are dependent on the degree of hydration of the cement, the 
he | 
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“Fis, 2.—Relative Average Flexural Strengths of Concretes Cured by Various — 
Methods. 


Each point is the average of the specimens tested on one research project. 
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Fic. 3.—Relative Average Compressive Strengths of Concretes Cured by Various 
Methods. 


Each point is the average of the specimens tested on one research project. 


effectiveness of a curing agent in keeping the concrete moist can be 
measured by the relative quality of these properties. 

A number of laboratory and field investigations have indicated 
that the bituminous curing method is satisfactory with respect to 
strength and impermeability when the concrete is cured on the entire 
external surfacez). Tests have also shown that a pavement poured 
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on a thoroughly wet subgrade and coated on the exposed surface with 
bituminous materials has satisfactory strength. The test results (see 
Figs. 2 and 3) show that the strength is generally from 90 to 100 
per cent of that obtained in similar pavement cured with wet burlap 
and wet earth. 

Surface Hardness and Condition.—No tests extensive enough to 
warrant specific conclusions have been made on the surface hardness 
of pavements cured with bituminous materials; however, the fact 
that a number of pavements so cured have been in active service for © 
a period of four years without entirely losing the bituminous coating | 
indicates that the surface hardness is satisfactory. 

No detrimental surface condition, such as scaling, has been 
reported where bituminous materials have been used as curing agents. 
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Fic. 4.—Average Maximum Shrinkage During First 96 Hours After Placing. Iowa 
data acquired by direct measurement; Wisconsin data computed from direct 
temperature measurements. 


Volume Change.—Concrete is a material which changes volume 
bo ch with changes in temperature and moisture content. This is detri- 
mental in that whenever such volume change is resisted by an external — 
force the concrete is stressed. Inasmuch as bituminous coatings pre- 
vent moisture from leaving the concrete through the surface to which 
they are applied, the use of these materials tends to stabilize the 
moisture content and hence decreases the volume changes caused by — 
variation in moisture. 

However, the volume changes are increased in pavements where ~ 
the top surface on which the bituminous materials are applied is exposed — 
to the radiant heat of the sun. This is due to the black color of the 
bituminous material since a black surface absorbs radiant heat from — 
a warmer medium and radiates heat to a cooler medium more readily 
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Fic. 5.—Maximum Shrinkage Observed in Slabs 80 ft. long Cured by Different 
Methods, at Intervals up to 40 Weeks After Construction, with Corresponding 
Air Temperatures. Data furnished by the Iowa Highway Commission. 
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Fic, 6.—Daily Ranges in Temperatures at a Point 1 in. Below the Upper Surface 
of Slabs Cured by Various Methods. 


The maximum and minimum variation each day for 4 days from the temperature at 8 hours 
after placing, which was assumed as the time of set, is shown. Temperatures higher than that at 
time of set place the concrete in compression or cause swelling, and temperatures lower place the con- 
crete in tension or cause shrinkage. The stresses or volume changes at any time are proportional to 
the difference between the temperature at that time and temperature at time of set. Reported by 
Wisconsin Highway Commission. 
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than those of other colors. Numerous tests (3, 4, 7, 8) have shown that x 

in cases of bituminous-coated pavements the daily temperature varia- 2 
tion has been as high as 50° F. when pavements not so coated had ’ + 
only a variation of 25° F. In the former case the volume change : 
would have been twice as great as in the latter if not resisted by any 

force. Figures, 4, 5 and 6 illustrate the result of temperature varia- 

tions on volume changes. In addition to the large daily temperature 

range at any point in the concrete, bituminous coatings cause a high 
temperature gradient through the concrete (see Fig. 7). This is 

because the black upper surface absorbs or radiates heat much more _ 
rapidly than it is conducted through the concrete and consequently 
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Fic. 7.—Ranges in Temperature at Various Depths in Slabs During the First 
Day After Placing, in the Two Halves of a Concrete Pavement. 
One side cured with wet burlap, the other with concrete. The stress is proportional to the drop 


in temperature between the time of set and the later age. Data furnished by the Wisconsin Highway 
Commission. 
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reaches a much higher or lower temperature than the lower surface. 
The possible effects upon the pavements of the curling stresses or the 
warping of the slab, induced by the difference in temperature between 
the top and bottom, needs further study, as data pertinent to this 
point are not now available. 

vy In pavements, volume change is resisted by subgrade friction 
and hence the concrete is stressed. ‘This increase in stress in a black 
colored pavement above that to which a pavement of normal color 
is subjected usually manifests itself in an increased number of trans- — 
verse cracks. Surveys on several state highway systems 4, 8) show 
about twice as many transverse cracks in bituminous-cured pave- 
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ments as are found in pavements cured by other methods. However, 
in two states(s, 6) several pavements cured with bituminous materials 
showed no more cracks than pavements cured by other methods. It 
was noted that these particular pavements are on fine sandy subgrades 
having very low frictional resistance to volume change. 

Recent experiments 4) indicate that the detrimental effect caused 
by the dark color of the bituminous materials can be mitigated or 
entirely relieved by coating the black top with a light colored material 

¥ immediately after application of the bituminous curing agent. The 
a) tests show that the daily temperature range can be decreased by 50 to 
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Fic. 8.—Effect of a Coat of Whitewash Applied over a Hunt Process Treat- 
we ment upon the Temperature of the Top Surfaces of Concrete Slabs. 


60 per cent with a corresponding decrease in volume change; and 
that up to 180 days, the uncracked slab length can be increased from 
50 to 100 per cent by this treatment (see Fig. 8). Test results are 
not yet available for ages greater than 180 days. 

Further recent tests also indicate that on pavements where crack 
control is attempted through use of joints at 20 to 40-ft. intervals, 
depending on the type of aggregate, bituminous curing agents can 
be used without appreciable increase in the number of transverse 
cracks(4). 

Summarizing the advantages and limitations of curing with 
bituminous materials the following are set forth: it, 
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1, Bituminous curing agents are effective in preventing loss of 
moisture through the surfaces to which they are applied. As is true 
with other methods as well, their efficacy as curing agents is dependent, 
at least to some degree, on prevention of moisture loss through the 
subgrade. 

2. Concrete cured with bituminous materials attains satisfactory 
strength ranging from 90 to 100 per cent of that attained by water- 
cured concrete. 
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Fic. 9.—Relation of Lowest Relative Humidity and Temperature at Which Cal- 
cium Chloride Will Dissolve. It will not dissolve under temperature and 
humidity conditions to the right of the curve. 


The average temperature and humidity for May, June, July, August, and September for several 
years is shown for a number of localities. 

3. Impermeability and surface hardness compare favorably with 
that of water-cured concrete. 

4. The use of bituminous materials in curing concrete exposed 
to radiant heat causes comparatively large temperature stresses which 
are manifested by more frequent transverse cracks. These large 
temperature stresses are objectionable, particularly during the early 
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_ §. Preliminary tests indicate that the temperature stresses can 
be greatly lessened by coating the bituminous cover in turn with a 
lighter colored material. 

6. Excessive cracking can also be prevented by the proper spacing 
of transverse joints. 

7. Experience with pavements on sandy subgrades indicates that 
when the friction between slab and subgrade is low, the temperature 
stresses will not cause excessive cracking. ae 


CatciuM CHLORIDE, SURFACE APPLICATION 


Calcium chloride, being a deliquescent salt, will, under proper 
conditions, absorb moisture from the air and dissolve, thereby form- 
ing on the surface and in the upper pores of the pavement an evapora- 
tion resisting film which will protect the concrete beneath from mois- 
ture loss. Satisfactory use of this method depends first of all upon 
the atmospheric conditions. Figure 9 shows the lowest relative 
humidity at which calcium chloride will dissolve under various tem- 
peratures. The U.S. weather reports show that there is a consider- 
able area in the West covering the states of Nevada, Utah, Arizona, 
New Mexico and parts of California, Oregon, Idaho, Wyoming, 
Colorado, and Texas where the normal weather conditions are adverse 
to the deliquescence of calcium chloride. In fact, owing to the 
scarcity of water and dryness of the air, this region presents a difficult 
problem in curing concrete pavement by any method. 

Strength.—Very little evidence is available concerning the mois- 
ture-retention properties of calcium chloride as a surface application. 
However, data from 14 independent sourcesis), comprising 30 experi- 
ments summarized in Figs. 2 and 3, show that concrete cured in this 
manner is 90 per cent or more as strong as wet earth-cured concrete, 
with no evidence of concrete of inferior quality in this respect. Con- 
crete of satisfactory strength can therefore be expected. 

Volume Change.——Volume changes of slabs cured with surface 
application of calcium chloride are not excessive. ‘They compare 
favorably in this respect with wet earth-cured slabs. Figure 4, from 
data furnished by the Iowa Highway Commissions), and Fig. 5, from 
Iowa and Wisconsin datav7, 8), show the comparative magnitude of 
volume changes and temperature variations for the various curing 
methods. This method appears to be satisfactory on this score. 

Surface Condition—In 1929 the Highway Research Board ex- 
amined in detail 2043 miles of concrete pavement in Wisconsin, Min- 
nesota, Illinois, Missouri, and Rhode Island to secure data on the 
amount and causes of surface scaling with special reference to the 
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possible effects of calcium chlorides). Surface scaling under all con- 
ditions was found to be relatively very small in amount. The surface 
scaling when found was not uniformly distributed over a project, but 
occurred in widely separated areas. For instance, 0.08 per cent of _ 
the total area of 426 miles cured with earth and water, and 0.20 per _ 
cent of the area of 1124 miles cured with calcium chloride were scaled. | 
The facts appear to be that scaling is not likely to occur unless — 
stimulated by other conditions than the curing process, but when © 
conditions are such that scaling is likely to occur, the patches of scale _ 
will probably be more extensive on the calcium-chloride-cured jobs. _ 
However, in view of the very slight prevalence of scale and in view _ 
of the fact that reasonable precautions should practically eliminate it _ 
altogether, the calcium chloride surface curing method need cause no _ 
concern on thisaccount. The phenomenon classed as scalein this report 
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Fic. 10.—Relative Amounts of Scaling on Pavements Cured With Wet Earth ’ * pal 
and Calcium Chloride Surface Application, by Year of Construction. 


is the typical thin layer of surface that flakes off cleanly from under- 
lying sound concrete. The thickness varies approximately from 0.07 _ 
to 0.20 in. The thin surface peel, commonly called “paper scale” is 
not classed as scale in the report quoted 6); neither is progressive 
disintegration of the concrete. Figure 10 shows the percentages of 
scaled area on the pavements arranged according to the years when 
built. 
Summarizing the advantages and limitation of curing with sur- 
face application of calcium chloride it may be said that: 
1. Satisfactory strength may be expected; 
2. Volume changes are not of importance in comparison ae 
wet earth curing; 
3. Satisfactory surface condition may be expected; and 
4. For satisfactory use proper atmospheric conditions thet 
_.__-will dissolve the calcium chloride must prevail. 
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Consideration of integral calcium chloride as a curing process is 
complicated by the fact that this method depends upon chemical 
activity, and that the chemical relationships and changes involved are 
not yet fully understood. ‘The principal function of the salt is to 
accelerate the setting and hardening of the concrete so that it will be 
better able to resist stresses at early ages, and so that the curing period 
may be shortened. In this case a good deal of the curing takes place 
before the initial wet burlap covering is removed. It is also supposed 
that the presence of the deliquescent salt resists the evaporation of 
water from the surface. 

Strength—tThe fact that the setting and hardening of concrete is 
accelerated by the admixture of calcium chloride has been well estab- 
lished by numerous investigations. The relative strength of concrete 
cured in this way to water-cured concrete has not been so thoroughly 
studied. Figures 2 and 3 show the average results of 50 experiments. 
It is noticeable that although many of the sets of data show the concrete 
to be relatively strong as compared to wet curing, in many of the 
others the concrete was weak by comparison, also a wide range of 
results was apparent. It is also noticeable that, in general, the good 
results were secured from tests of specimens made and cured in the 
field, and that many of the lower results were from laboratory speci- 
mens. Figures 2 and 3 show the relationships between laboratory 
and field tests as revealed in these data. It is probable that the dif- 
ferences are due to differences in rate of loss of mixing water, depend- 
ing upon temperature, humidity, and air movement. The conditions 
which make for maximum moisture retention and strength have not 
yet been defined, although considerable inquiry into these phenomena 
is under way. Further study is also needed to determine the bases 
upon which the ratio of calcium chloride to cement should be estab- 
lished to meet varying conditions of temperature and humidity and 
variations in the different brands of cement. 

Volume Change.—Experiments by A. S. Leavensa1) at the Uni- 
versity of Minnesota, on volume changes in concrete beams containing 
an admixture of calcium chloride show appreciable greater shrinkage 
in such beams than in similar beams not treated with calcium chloride. 

The Missouri State Highway Commission(4) has found by sur- 
veys of existing pavements and experimental sections of pavements 
in which calcium chloride was incorporated, that the number of 
shrinkage cracks is one and one half to two times greater than was 
found in pavements cured by ponding or surface application of calcium 
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Observations of temperature for the first four days at points 1 in. 
below the upper surface of slabs cured in various ways as reported 
by the Wisconsin Highway Commission(7) shows daily variations in 
temperatures that are generally similar for calcium chloride integral, 
calcium chloride surface, sodium silicate, and wet earth (see Fig. 6). 

More data are needed on the effects of calcium chloride on the 
elastic properties and volume change of concrete in which it is incor- 
porated. 

Surface Condition.—In so far as known the surface condition of 
pavements cured with calcium chloride admixture has been generally 
satisfactory. The surface condition survey of the Highway Research 
Board covered 169 miles cured in this way. Some of the projects 
were practically free from scale while others were somewhat affected. 
Of 58 miles only 0.015 per cent of the area showed scale and of 112 
miles 1.7 per cent showed scale. The difference is attributed to too 
late finishing in some cases, as the rate of acceleration of setting was 
greater and the concrete apparently got into an unsatisfactory con- 
dition for finishing which caused scaling. 

Amount of Calcium Chloride to be Incorporated in the Concrete 
Mix.—A recent crystallographical study of the setting of mortar having 
calcium chloride incorporated made by the Ohio State University 
indicates that the greatest reaction of the calcium chloride is with the 
tri-silicates and the amount required to obtain the maximum accelera- 
tion is therefore affected by the percentage of tri-silicates in the 
cement. 

Strength tests using various proportions of calcium chloride (1 to 
2 per cent by weight of the cement) will definitely determine the exact 
amount to use to obtain maximum acceleration with a particular brand 
of cement. This percentage ranges from 1} to 2 by weight of the 
cement. 

The rate of setting of cement in concrete mixtures is accelerated 
with the rise of the atmospheric temperature, therefore, when con- 
crete is laid during high temperatures the same acceleration will take 
place with a less amount of calcium chloride than is required during 
low or normal temperatures. It is, therefore, recommended that 
when too fast setting occurs for the proper placing of the concrete, 
the amount of calcium chloride to be added to the mix be reduced 
until a satisfactory rate of setting occurs, but never to a less amount 
than 1 per cent by weight of cement. 

Corrosion of Reinforcing Steel—The following data indicate that 
calcium chloride used as an admixture in concrete — not cause 
corrosion of reinforcing steel. 
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A report! presented before the American Society for Testing Mate- 
rials concerning the condition of steel rods imbedded in concrete test 
specimens containing calcium chloride, for a period of six years states 
that “‘The majority of people would pass upon them (steel rods) as 
being entirely satisfactory. Corrosion is absent over the greater por- 
tion of the surfaces of the rods, what rust occurred being localized 

: apparently where voids occurred on the surface of the steel. Com- 
parison of the one year and five year specimens indicate that cor- 
rosion is not progressive.” 

An examination of mesh reinforcing imbedded in concrete pave- 
ments in Pennsylvania for at least eight years, in which 2 and 4 per | 
cent, respectfully, of calcium chloride had been used as an admixture, a 
showed the steel to be in first class condition and in as good a . 
as that in plain concrete. 

A recent report of an investigation started five years ago by - ; 
Canada Cement Co. states that “Corrosion was found only on the 

steel imbedded in the dry mixed concrete. None was found in the ; 
- mortar mixed to 125-per-cent consistency, which is about the usual __ . 
- consistency used in construction of reinforcing concrete. The condi- — 
_ tion of the steel in both plain and calcium chloride specimens has been 
_ found to be almost exactly the same in the specimens examined each 
__- year for the past four years. The steel in the majority of specimens € 
- examined was found bright and clean.” 
ns) The presumption that calcium chloride incorporated in a con- 
-_ erete mix may have an effect on the corrosion of steel placed in the 
concrete is undoubtedly due to the fact that calcium chloride is a — 
galt. However, the steel is not subjected to the effects of calcium © 
chloride as a salt, but rather to the effects of a mass of concrete in _ 
- which has been included a small percentage of a salt that has been 
neutralized by the cement, which is a strong alkaline material. Tests 
_ show that the addition of calcium chloride, in percentages recom- 
mended for use in concrete, does not change the alkalinity of the 
cement paste, which indicates that its identity as a salt disappears 
when added to the concrete. 
To recapitulate: 
ih, 1. Calcium chloride used as an admixture will accelerate the 
setting and hardening of concrete; 

*) 2. The strength secured has compared favorably with that of 
- water-cured concrete on many jobs, but the conditions necessary for 
results are not entirely understood; 

3. Surface condition is satisfactory when properly used. 


= 


1 Proceedings Am. Soc. Testing Mats., Vol. 23, Part II, pp. 327, 328 (1923). 
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Soprom SILicATE, SURFACE TREATMENT 


It is expected that when sodium silicate applied to the surface 
of concrete has solidified, a tight, water-impermeable film will be 
deposited to protect the concrete from evaporation. 

Mositure Retention and Strength —Not much evidence is available 
as to the moisture-retention properties of the sodium silicate film and 
what evidence does exist is contradictory. It will be noted on Figs. 
2 and 3 that there is a large range in results with this material and 
that in general, tests of field-cured specimens showed more satis- 
factory results than did laboratory specimens. From these data it 
would appear that the laboratory specimens did not retain their water 
as well as water-cured concrete. This was the case in tests made by 
the laboratories of the Portland Cement Association) and of the 
Iowa Highway Commissions). A series of tests intended to more 
nearly simulate field conditions was recently performed by the Gras- 
selli Chemical Co.(s). Small batches of concrete were poured into 
bottomless pans 6 in. in depth and placed directly upon a subgrade 
consisting of sandy loam soil wet down by sprinkling to simulate 
road conditions. The samples were weighed at intervals to deter- 
mine moisture loss. In these tests the moisture losses up to 7 days 
were practically the same for the following methods: (1) Wet burlap 
for 24 hours followed by application of sodium silicate; (2) Wet burlap 
for 24 hours followed by surface application of calcium chloride; and 
(3) Surface coating of cut-back asphalt applied immediately after 
pouring. 

The conditions which will best result in a water-tight film of 
sodium silicate have not been definite determined. 

Surface Condition.—In so far as is known to the committee the 
surface condition of sodium-silicate-cured roads is satisfactory. Jack- 
son and Baumanao) report the results of surface wear tests upon 
variously cured surfaces by means of a machine recently devised by 
the U. S. Bureau of Public Roads for that purpose, on the Tennessee 
experimental road. In these tests sodium silicate compares favorably 
with the other curing methods. 

Volume Changes.—As may be expected from the character of the 
surface, temperature stresses and consequent volume changes have 
not been found to be materially different for sodium silicate than for 
wet-earth and the calcium-chloride methods (see Figs. 4 and 5). 

In summarizing it may be said that: 

1. Satisfactory strength may be expected if a tight film is formed 
upon the surface. Further study is needed to define all of the condi- 
tions under which a satisfactory film will be produced; y 
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2. Volume changes are of the same order of magnitude as in q 


cases of wet-earth and calcium chloride surface curing; and 
_ 3. Surface conditions are satisfactory sofarasknown. 
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DIGEST OF AVAILABLE INFORMATION ON THE USE OF 
. CALCIUM CHLORIDE FOR CURING CONCRETE 


By H. S. Matrmore! and H. Hersney 


" As summarized by Subcommittee XIII on Curing of Concrete, in the 1929 
Report of Committee C-9,* “curing” of concrete means the setting up of 
i favorable conditions for chemical action during the setting and early hardening 
period; the opinion being that the most favorable conditions exist when the 
li concrete is warm and moist. 


a) D. A. Abrams, “ Effect of Time of Mix on Concrete,” Journal, Am. Con- 


' crete Inst., June 29, 1918. 
. (2) D. A. Abrams, “ Effect of Curing Conditions on Strength of Concrete,’ 
Bulletin No. 2, Structural Material Laboratory. 

- 3) H. W. Green, ‘‘Relation Between Methods of Curing Standard Concrete 

| Test Specimens and Their Compressive Strength at 28 Days,” Pro- 

a ceedings, Am. Soc. Testing Mats., Vol. XIX, Part II, p. 607 (1919). . 
Investigators have long recognized that efficient curing is necessary if best ~ 

1- tesults are to be obtained as set forth by Abrams (1, 2) and Green (3), above. 

* Wet curing is effective but in general it is almost impossible to obtain a 


continuous, uninterrupted supply of mositure during the full curing period, 
unless the ponding method can be used. 

The need for a method of curing concrete pavements without the use of 
water has long been recognized by engineers and methods have been advocated 
that would retain or attract moisture. The calcium chloride methods (surface 
and integral) are based on the affinity of that salt for moisture, the theory being 
that it would not only attract moisture but would aid in retaining a part of 
the water used for mixing to maintain moisture during curing. 

This digest, while primarily intended to present the available information 
on calcium chloride as a curing agent, must of necessity contain references to 
other methods since most curing experiments are not confined to the action 
of calcium chloride. 

In the following an attempt has been made to review some of the more 
important curing experiments. The test values usually are ‘given in pounds 
per square inch and variables in cement strength, proportions, etc., make 
comparisons difficult. ‘To eliminate these variables all data are presented on 
a percentage basis so that all tests are on a comparable basis. 


(4) H. F. Clemmer and Fred Burggraf, “‘An Investigation in the Use of Calcium 
Chloride as a Curing Agent and Accelerator of Concrete,” Proceedings, 
Am. Soc. Testing Mats., Vol. 23, Part II, p. 296 (1923). oo ov 
: Engineer of Materials, Pennsylvania State Highway Dept., Harrisburg, Pa. a8 : 
* Chief Materials Field Engineer, Pennsylvania State Highway Dept., Harrisburg, Pa. 
* Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 303 (1929). 
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The experiments by Clemmer and Burggraf indicate calcium chloride surface 
application to be a satisfactory curing method. They state, however, that calcium 
chloride should not be placed until concrete has hardened, in order that the surface 
will not be affected. Their experiments include asphalt application which also proved 
effective. The a, obtained with sodium silicate was about 90 per cent of that 


Moputus or Rupture AT 28 Days 
STRENGTH RATIO 
Serres No. 1 Serres No, 
97 89 
bar's 


3 lb. per sq. yd. calcium chloride, after 10 hours. ... 2 99 
3 Ib. per sq. yd. calcium chloride, after 24 hours. ... ; 100 
3 Ib. per sq. yd. magnesium chloride, calcium ‘we . 

chloride, 10 hours oa 94 
3 Ib. per sq. yd. magnesium chloride, calcium 

chloride, 24 hours nes 92 
Sodium silicate 10 hours pen 86 
Sodium silicate 24 hours nae 90 


(5) Raymond Harsch, Discussion, “An Investigation in the Use of Calcium 
Chloride as a Curing Agent and Accelerator of Concrete,”’ Proceedings, 
Am. Soc. Testing Mats., Vol. 23, Part II, p. 296 (1923). 


Experiments by Harsch indicate that the flexural strength of concrete cured with 
calcium chloride on surface, water-gas tar and coal-gas tar were very much less than 
wet-sand curing. Compression results, however, show the calcium chloride surface 
onset concrete to be 93 to 110 per cent of the plain concrete. 


he rae 


Mopvu.us oF RUPTURE 
STRENGTH RATIO 
Larce Beams SMALL BEAMS 
85 
3 lb. per sq. yd. calcium chloride after 3 hours 69 
3 Ib. per sq. yd. calcium chloride after 12 hours. Re- 
moved after 24 hours 76 
2 Ib. per sq. yd. calcium chloride after 3 hours > 87 
15 gal. water-gas tar after 24 hours 49 
2 Ib. per sq. yd. calcium chloride after 12 hours. Re- 
moved after 24 hours 69 
15 gal. coal-gas tar after 24 hours..........++.+0+- 5 66 


CoMPRESSIVE STRENGTH 
genes oF CURING 6 BY 12-In. CYLINDERS 


222 


3 lb. per sq. yd. calcium chloride after 3 hours 
3 lb. per sq. yd. calcium chloride after 12 hours. Removed after 


| 
wee 
METHOD oF CURING 
per sq. yd. calcium chloride, surface... 
Ib. per sq. yd. calcium chloride, surface.. 
i* 
. 
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METHOD oF CuRING 6 By 12-mN. 


2 Ib. per sq. yd. calcium chloride after 13 hours 
1.5 gal. water-gas tar after 24 hours 


2 lb. per sq. yd. calcium chloride after 12 hours. Removed after 


(6) Report of Committee C-9 on Concrete and Concrete Aggregates, Appendix, 
Report of Cooperative Series of Tests on Accelerators, Conducted Under 


the Auspices of Committee C-9, Proceedings, Am. Soc. Testing Mats. ” 
Vol. 23, Part I, p. 223 (1923). 


mixing water accelerates the hardening of concrete at the early ages and shows little 
or no retrogression up to 1 year with a 2-per-cent solution and a slight gain witha 


4-per-cent solution. Due to lack of definite data as to curing, these tests are not 
included in averages, 


Effect of calcium chloride when used integrally on strength of concrete. Nine a 
agencies cooperating. 1:2:4 concrete. | 


ComPRESSIVE STRENGTH RATIOS 
i ip 2 Days 7 Days 28 Days 3 Montus 1 Year 
100 100 100 100 100 


, i 120 99 95 96 a 
_ Admixture—4 per cent of calcium 


164 124 104 100 103 


7) H. S. Mattimore, Discussion, “‘An Investigation in the Use of Calcium — 
Chloride as a Curing Agent and Accelerator of Concrete,” Proceedings, - 
Am. Soc. Testing Mats., Vol. 23, Part II, p. 315 (1923). 


Mattimore, using an admixture of 4 per cent of calcium chloride shows a gain 
up to and including 1 year. 


oF CaLcrum CHLORIDE, INTEGRAL 


COMPRESSIVE STRENGTH RATIO 
3 Days 7 Days 28 Days 3 MontHs 6 Montus 1 YEAR 


100 100 100 100 
Admixture—4 per cent of 


calcium chloride 119 111 107 


CONCRETE 1:13:3 
ax 


_ Admixture—4 per cent of calcium chloride (in- 


101 
7 Days 10 Days 28 Days 


() H. F. Gonnerman and C. L. McKesson, “ Studies of Curing Concrete in a : 
Semi-Arid Climate,’’ Bulletin No. 15, Structural Materials Research Lab. . 
Lewis Inst., and Portland Cement Assn. 

It is shown that wet earth is more effective as a curing agent in semi-arid climates 
than calcium chloride, asphalt paper or sodium silicate. They conclude “deli- 
quescence of calcium chloride takes place very — when relative humidity is less 
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4 
than 40 per cent or when the temperature is in excess of 90° F.” This would indi- 
; - cate that calcium chloride curing is not effective in semi-arid or arid climates or 
When average temperatures are more than 90° F. 


wid! "het COMPARISON OF CURING METHODs IN SEMI-ARID CLIMATE > 


STRENGTH RATIO 
Me Moputus oF Rupture 
a METHOD oF CURING 3 Days 7 Days 14 Days 28 Days 90 Days 


2 in. wet earth 7/14 day sks 100 100 100 100 
2 in. wet earth 3 days 98 104 94 94 J 
23 lb. calcium chloride, surface... ... ee 100 88 89 
Asphalt paper fis 92 91 88 78 
Sodium silicate — 76 76 74 74 

78 78 72 73 


. A. Abrams, “ Calcium Chloride as an Admixture in Concrete,” Bulletin 
No. 13, Structural Materials Research Lab., Lewis Inst., and Portland 
Cement Assn. 


_ _In a series of experiments with calcium chloride used as an admixture and several 
commercial preparations (essentially calcium chloride solutions) Abrams found 
increased strengths up to and including 3 years. These data are not included in 
averages since various methods of curing not comparable were employed. 


STRENGTH RATIO, 1:5.2 CoNCRETE 
2 Days 7 Days 28 Days 3 Montus 1 YEAR 3 YEARS 


100 100 100 100 100 
Calcium chloride A 125 110 112 117 118° 
Calcium chloride B 124 109 109 119 116 
123 107 107 121 Ns 
Low-chlorine Cal 118 101 104 113 lil 
Vitriflux 115 106 108 109 114 


Using concrete mixtures from 1:2 to 1:7 2 per cent of calcium chloride as admixture 


STRENGTH RATIO TO PLAIN CONCRETE 
2 Days 7 Days 28 Days 3 Montus 3 YEars 


107 85 88 95. 
125 107 110 110 

130 119 117 115, 

: 130 122 119 115, 
ny 130 122 120 1s 


(10) Report of Pennsylvania Department of Highways, Vol. IV (1929). 
The Pennsylvania Department of Highways finds that calcium chloride admix- 


ture proves efficient as a curing agent when used outdoors but indoors with low 
+. > humidity and high temperature strengths are less than that of wet burlap cured 


specimens. 
2 PER CENT OF CALCIUM CHLORIDE AS ADMIXTURE . 


CoMPRESSIVE STRENGTH RATIO 1:2:3 Mix 
Curinc 4 Days 7 Days 10 Days 14 Days 28 Days 90 Days 
Wet Burlap 100 100 100 100 100 100 
Calcium chloride, 
110 90 90 92 
Calcium chloride, 
outdoors 
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Mopvu us or Rupture STRENGTH Ratio 1:2:3 Mix 
CurING 2 Days 4 Days 7 Days -10 Days 14 Days 28 Days 90 Days 


Wet Burlap..... 100 100 100 100 100 100 
Calcium chloride, 
100 98 98 91 75 88 
Calcium chloride, 
re +e 95 98 99 113 110 


(11) R. W. Crum, Progress Report, Iowa Highway Commission (Unpublished). 


A series of tests were conducted to determine the effect of calcium chloride on — 
concrete. Seven cements were investigated using 2 per cent of calcium chloride on — 
basis of cement. The modulus of rupture of concrete was equal to plain concrete, | 
the compressive strength was greater. Tests were made at 4, 7, 14, 21, 90 and 180- 
day periods. No retrogression in flexural strength of concrete containing a 2-per-cent 
solution of calcium chloride up to 180 days was found and a gain in compressive 
strength was shown. 


12) L. C. Stewart, “Effect of Calcium Chloride on Transverse Strength of 
Concrete Cured at Various Temperatures,” Proceedings, Am. Soc. Testing 
Mats., Vol. 26, Part II, p. 451 (1926). 


An investigation covering the effect of temperatures with and without addition | 
of a 2-per-cent solution of calcium chloride showed increased strength when the solu- 
tion was used. 


Moputus STRENGTH RaTIO,® 1:2:4 Mix 
Curinc TEMPERATURE, 7 Days 28 Days 3 Montus 1 YEAR 


377 144 125 
240 155 

95 106 
117 102 


* Compared to plain specimens. 


(13) F. H. Jackson, Public Roads, U. S. Bureau of Public Roads, Vol. 9, No. 7, 
September, 1928. 


Jackson gives results of an investigation covering use of sodium silicate and 
calcium chloride and concludes that both appear to act as effective curing agents. 


Curinc With Wet Eartu, Sopium SILicaTeE, CALCIUM CHLORIDE ADMIXTURE 


1:2:4 CONCRETE 
COMPRESSIVE STRENGTH RATIO 
CurING 1 Day 3 Days 7 Days 14 Days 21 Days 28 Days 


First Section: 
Wet earth 100 100 100 100 100 100 
119 - 166 103 98 100 97 


178 99 104 


2 Days 4 Days 8 Days 15 Days 22 Days 29 Days 
Second Section: 
7 Wet earth 100 100 100 100 100 100 


i ili 89 110 91 103 105 101 
_& i i 260° 172 127 118 116¢ 109° 


> Calcium chloride at 28 days. fanite 
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COMPRESSION TEST ON DRILLED CoRES 


STRENGTH RATIOS 
et First SECTION SEconD SECTION 
Curinc 28 Days 4 MontHs 6 Montus 1 YEAR 6 Montus 1 


100 100 100 100 100 100 
Sodium silicate.. 88 88 95 98 110 107 


Calcium chloride 81 85° 97 101 110 


Calcium chloride at 3 months. 


(14) D. G. Runner, Division of Tests, West Virginia State Highway Dept. 


Runner compares air, earth, sodium silicate, curcrete and calcium chloride 
surface curing. The methods all show some merit but air cured specimens seem 
better in compression and about equal in modulus of rupture. This might be explained 
by the fact that dry concrete usually shows a gain of 25 per cent over wet specimens 
in compressive strength. 


CurInG Wi1TH Arr, EARTH, SODIUM SILICATE, CURCRETE AND CALCIUM CHLORIDE 


STRENGTH Ratio, AGE 28 Days 


FLEXURE 


Curcrete 
Calcium chloride surface 


(18) Report of Pennsylvania Department of Highways Research, Vol. IIT (1928). 


Age 28 Days 


The Pennsylvania Department of Highways comparing calcium chloride 
admixture, tar and sodium silicate on laboratory cured specimens show sodium 
silicate and calcium chloride higher in modulus and compressive strength and tar 
lower than wet straw cured specimens. In field experiments sodium silicate was 
lower than calcium chloride. 


CurinG WitTH Tar, STRAW, SopiuM SILICATE, AND CALCIUM CHLORIDE ADMIXTURE 


STRENGTH RATIO 
Curinc METHOD COMPRESSION FLEXURE 


Wet straw 100 
Calcium chloride, admixture 114 
Sodium silicate |. 

86 


CurING WiTH Sopium SILICATE AND CALCIUM CHLORIDE ADMIXTURE 


_ FLEXxuRE COMPRESSION ON CORES 
Curinc METHOD 3 Days 7 Days 10 Days 10 MontTHs 


Calcium chloride, admixture. 100 100 100 100 
Sodium silicate 82 85 96 
(16) New Jersey Highway Department, Curing Tests, Route 40, Sec. 3 (1930). 


New Jersey comparing curcrete, Hunt Process, calcium chloride surface, calcium 
chloride admixture and sodium silicate shows strength in excess of damp straw for 
all methods except sodium silicate and this method slightly below damp straw. = 
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1:1.4:3.5 Mix 
1 Serres—7 Days First Serrges—28 Days 
Cores BEAMS CytinpErs Corgs BEAmMs 
6 106 109 102 108 
96 103 112 108 127 
Calcium chloride, surface a 107 120 97... 137 
Calcium chloride, admix- 
93 114 109 87 
91 86 89 86 
91 92 104 87 
100 100 100 100 
88 90 90 84 


Seconp SErrEs—7 Days Seconp Sertes—28 Days 
dade” 100 95 89 88 
Hunt Process.......... 112 92 104 98 101 
Calcium chloride, surface 101 88 106 99 91 
Calcium chloride, admix- 


695 100 99 96 
73° 118 93 89 
82 116 88 84 
DREAD 6.000 100 100 100 100 
Damp burlap 86 122 91 87 


AVERAGE ALL Tests GRAND AVERAGE 

Curcrete 95 100 101 
Calcium chloride surface..... 98 106 106 
Calcium chloride admixture... 114 102 92 103 
89 94 

87 97 

100 

86 93 


> Not included in average of all tests. 


7 


ee on Curing, Ninth 


Proceedings, Highway Research Board, p. 369. 


This report reviews 36 curing investigations and outlines a plan for a compre- — 


hensive curing experiment. The laboratory cured specimens show lower strengths 
in general than field specimens which leads one to believe that when concrete is 
allowed to cure under low humidity and high temperatures sufficient moisture is not 
retained or attracted to insure proper curing. 
CONCLUSIONS 

Summaries of the investigations included in this digest are given in Tables 
Tand II. It appears from a comparison of the data-presented that several of 
the methods outlined have merit as curing mediums. From these tests no 
curing ranges from 75 per cent to 100 per cent of earth cured with the different 
alternate methods falling somewhere within or above this range. 

In these experiments an attempt was made to provide adequate moisture 
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to specimens cured with earth, straw, etc., while in practice on road slabs 
much of the pavement is not properly cured. 

Calcium Chloride (Surface Method).—This method has proved satisfactory 
as an alternate curing method provided the relative humidity is expected to 
exceed 50 per cent with normal temperatures. It use should not be advocated 
in arid or semi-arid regions or under high temperatures. It should not be ap- 


TABLE I.—SuMMARY OF RESULTS OF 36 CURING INVESTIGATIONS. 
Values in parentheses are number of projects from which results were secured. 


Average at All Ages up to 1 yr. 28-day Tests 


Flexure Flexure Compression 


Labo- 
ratory 


Calcium chloride, surface 
Calcium admixture 
Sodium silicate 


107 @) 


TABLE II.—SuMMARY OF ALL CURING EXPERIMENTS. 
, Results at Ages Below 7 Days Not Included. 


Reference to Abstract Number 


(7) | (8) | (9) | (10)} (11)>| (13)| (14) 


100} 100} 100 | 100 100} 100 


Calcium chloride admixture....} ...] ... 
chloride—Calcium 

e surface 


@ Not included in averages. 
Does not include Table No. 17. 
e $ Includes tests on concrete at 70° F 
4 Indicates number of projects on which results for a given method of curing are based. 


plied until concrete has hardened to guard against warping or scaling. Green 
concrete should be protected with wet burlap until ready for application of 
calcium chloride. 

Calcium Chloride Admixture-—This method has proved satisfactory as an 
alternate curing method provided the relative humidity is expected to exceed 
50 per cent with normal temperatures. Its use should not be advocated in 
arid or semi-arid regions or under high temperatures. Laboratory investiga- 
tions generally show lower strengths than wet curing which substantiates the 
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‘a 
a 
= 
1 
+ pre Field | Labo- | Field | Labo- | Field | Labo- | Field 
by Speci- | ratory | Speci- | ratory | Speci- | ratory | Speci- 
mens | Speci- | mens | Speci- | mens | Speci- | mens | Sp 
= 4 mens mens mens mens 
Wet earth or straw.. 100 | 100 100 100 100 100 |} 100 100 
84 (8) | 81(7) | 76(1) | 73 (4) | 83(7)| 80(6)| 73(1)] 71) 
> 97 (9) | 102 (4) | 93 (4) 98 (9) | 96(3) | 93 (1) 
94(11)} 75 (3) | 103 (16)} 89 (5) | 91 (8) | 76 (5) | 106 (5) | 90 (4) 
rad 87 (9) | 79 (4) | 96(11)} 79 (4) | 87(9) | 78 (4) | 92(2)] 77 (4) 
Hunt Proce 95 (2) | 97(1) 89(1) | 99(1) | 90(2) | 90 (1) 102 (1) 
4 99 (3) | 93 (1) | 106 (4) | 90(1) | 98 (3) | 88 (1) 89 (1) 
Miscellaneous bitumen ..............-| 93 (2) | 90 (2) 98 (1) | 93 (2) | 90 (2) 98 (1) 
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= ber of | Aver- 
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(4) | | | (15) (16)| (17)] Jects 
Wet | 100] 100| 1 100 | 100] 100} 0 | 100 
eee | 101) 96) 11 98 
110 | 96) 84) 31 91 
| 106} 97] 22 96 
Th 115 | 103} 90) 45 | 105 
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theory that unless sufficient moisture is present in the atmosphere this method 
would not prove as efficient as wet curing. 

The use of calcium chloride as an admixture has the added advantage of 
acceleration which tends to strengthen the concrete at the earlier periods. This 
would result in a reduction of curing time. The concrete should be protected 
for the first 24 hours with saturated burlap; the burlap to be kept in a satu- 
rated condition for the full 24 hour period. 


SUMMARY 


It would appear from the material presented that the calcium chloride 
methods of curing have been successful. Probably more mileage has been 
cured with calcium chloride surface and admixture than any other method 
except wet curing. Both of these methods have their limitations and should 
be used only under the best conditions of field control. 

It is the author’s opinion that if any of the alternate curing methods are 
used it would add to their efficiency by insisting on wef curing for a period of 
24 to 72 hours, dependent on atmospheric conditions. With the usual wet 
curing encountered on road construction the alternate methods would at least 
be as efficient and would offer a oem solution to a vexing problem. 
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APPENDIX I 


DIGEST ON EFFECT OF CURING METHODS ON STRENGTH 
CONCRETE 


tent? By C. LANG! 


a) H. F. Gonnerman, “Study of Methods of Curing Concrete,” Journal, Am. 
Concrete Inst., Vol. I, No. 4, February, 1930, p. 359. 


This was a very extensive laboratory investigation. About 17 different curing 
methods grouped under water curing, surface coatings, calcium chloride admixture, 
and calcium chloride surface covering were used. The specimens were tested for 
compressive and flexural sirength at different ages from three days to one year. 
Tests were also made for wear, ball indentation, absorption, and moisture losses. 
From results of strength tests, the author concludes that the coating of silicate of 
soda and admixture of calcium chloride are not satisfactory curing methods. 


(2) S. B. Slack, ‘‘Comparative Strength of Concrete Cured by Three Different 
Methods,” Engineering News-Record, Vol. 101, p. 170 (1928). 


Cooperative curing experiment by U. S. Bureau of Public Roads and State 
Highway Board of Georgia on section of pavement cured by earth and water, cal- 
cium chloride surface and silicate of soda in alternate sections. Total length 50,083 
ft. Experiment conducted in 1928. Cores drilled from pavement and results of 
tests by Bureau of Public Roads and State of Georgia are both given. Earth and 
water gives highest strength, but the difference between highest and lowest strength 
reported on either test is about 7 per cent. 


(3) “‘Curing Concrete by Use of Impervious Films of Asphalt and Other Mate- 
rials,” Proceedings, Am. Concrete Inst., Vol. XXV, p. 441 (1929). 

An investigation of the California Division of Highways’ methods of curing by 
conserving the mixing water under a waterproof film applied to the surface of con- 
crete pavement with a view to eliminating use of earth blankets and water. Tests 
were made on sections of highway under norinal construction conditions. The sec- 
tions were coated with various materials as were co-related concrete cylinders and 
slabs cast on the job. The slabs were removed at 10 and 25 days, sawed into beams 
and broken. Cores were also drilled from the same location in which the cylinders 
were cast. This study showed that concrete cured by the use of damp earth or 
by ponding gave greater strength than that cured in any other manner. 


(a) “Curing Concrete Pavements,” Journal, Am. Concrete Inst., Vol. II, No. 5. 
January, 1931, p. 485. 

The purpose of this investigation by the Kentucky State Highway Department 
and University of Kentucky was to determine whether pavement protected with 
wet burlap for 24 hours is as satisfactory as that covered on the surface with calcium 
chloride following the 24-hour wet burlap curing. The concrete used was a 1:2:3.5 
mix by volume field condition, with an average cement factor of 1.52. Washed 


! Engineer of Tests and Inspection, Minnesota Highway Dept., 6t. Paul, Minn. 
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bank sand and gravel of satisfactory gradation were used with standard portland 
cement averaging about 300 Ib. in tensile strength at 7 days. Two 7 by 7 by 30-in. 
beams were made each day for 20 days; both were covered with wet burlap for the 
first 24 hours, after which one beam of each pair was surface-treated with calcium 
chloride. The specimens were tested in flexure and compression at 7, 14, 21, and 
28 days. During the construction of the pavement the concrete was covered over 
with wet burlap for the first 24 hours, after which every alternate 50-ft. section was 
treated with calcium chloride. Two cores were taken from each treated and un- 
treated section. The results obtained from these tests indicate that there is no 
advantage in using calcium chloride, since almost equal strengths were obtained 
for both treated and untreated concrete, and the untreated concrete developed 
sufficient strength at 7 days both in flexure and compression to permit opening the 
pavement. A study of cracking of the pavement did not show any advantage of 
the treated over the untreated concrete. 

When the project was nearing completion it was found that the supply of cal- 
cium chloride was exhausted. It was decided to omit calcium chloride from the 
last 3000 ft. of pavement, but to treat 2000 ft. of concrete with silicate of soda. 
The small amount of work done in this connection indicated that there is nothing 
to be gained by using this material. 


(8) “Effect of Different Methods of Curing on Strength of Concrete,” Pennsyl- 
vania Department of Highways. 


This investigation covered a comparison of the value of wet straw, calcium 
chloride used integrally, and asphaltic emulsion sprayed on the surface as curing 
agents. Sections of a state highway were cured by these methods. Specimens 
were molded for strength determinations at various ages, and cores were taken 
from the road at the six-month and one-year periods. The strength of beams, 
cylinders, and cores was about equal. At the six-month period the calcium chloride 
and straw-cured cores gave a strength of 4100 Ib. while those cured with the asphaltic 
emulsion were slightly lower. The beams and cylinders cured with calcium chloride 
were slightly higher at 7 and 10 days than either of the others, but at the 14 and 
28-day periods the strengths were about equal. 


() “ Methods of Curing Concrete,” Iowa State Highway Commission. 


This problem was concerned particularly with curing of concrete pavement 
slabs. The investigation was conducted in four groups, each of which consisted of 
tests on slabs 10 by 10 ft. by 6 in., made in a manner approximating ideal field 
conditions, and including from four to fifteen methods of curing. In the construc- 
tion of the slabs longitudinal divider boards were spaced 2} ft. apart, thus dividing 
the slabs into four strips 2} ft. wide and 11 ft. long. These strips were removed 
one day before testing at ages of 7, 28, 90, and 360 days. Each strip was sawed 
transversely into 6 by 6 by 30-in. beams on which flexural tests were made. Com- 
pression tests were made on specimens prepared from the beams. The results indi- 
cate that the wet burlap moist earth method of curing is the most efficient method 
available; that other methods afford strength results of varying percentages of 
the results obtained for this method; that asphaltic coatings such as Curcrete and 
Hunt Process are 90 and 95 per cent as effective as this method; that calcium 
chloride on the surface is about the same; and that the original water content of 
the concrete must be maintained or even augmented for the most efficient icient curing. 
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PAVEMENT CORE-DRILLING PRACTICE | 


By L. W. anp P. J. FREEMAN? 


At the November 1930 meeting of Committee C-9, a progress report was 
presented of ‘the study of the operation of pavement core drills being made by 
Subcommittee XI on Apparatus for Testing. Since the November meeting 
the data contained in the progress report have been augmented by information 
from several additional sources. 

Two commercial testing laboratories, two core-drill manufacturers, eleven 
state highway departments and the U. S. Bureau of Public Roads were asked 
to contribute information concerning their experience in the core drilling of 
concrete pavements. These inquiries covered certain specific items and asked 
for additional comments and suggestions. Replies were received from all but 
one of the sources solicited and in general these replies were carefully prepared 
and each contained some bit of information not found in the others. The section 
of Subcommittee XI wishes to record its appreciation of the courteous considera- 
tion given to its requests by the various organizations to which they were 
addressed. 

In the paragraphs which follow the information received will be discussed 
and summarized. 

Spindle Speeds.—It appears that spindle speeds of from 50 to 350 r.p.m. 
are in current use although the majority of operators use speeds of between 200 
and 250 r.p.m. One manufacturer states that after considerable experimenta- 
tion it was found that a linear speed of the cutting edge of the bit of from 300 
to 375 ft. per minute gave the best cutting rate and a uniform core. It is also 
apparent from the data received that, in general, the same spindle speed is used 
for all materials. The reason for this is that if the spindle speed is increased for 
cutting in soft material the steel shot are not kept under the cutting edge of the 
bit, but are thrown away from it. A few users vary the speed in special cases, 
such as reducing it when starting the drill in concrete containing especially hard 
aggregates or when steel reinforcement is encountered. The fact that there is 
very little range in bit diameters for pavement drilling probably accounts for 
the lack of data on the most suitable speed for different sizes of bit. The manu- 
facturer who set up the criterion of 300 to 375 lineal feet for a speed of the cutting 
edge of the bit reported that he found this to hold for bit diameters of from 
3 to 18 in. 

Spherical versus Crushed Shot-——There is a general preference for spherical 
shot. Various reasons are given for this, as follows: 


1. The wear of the bit is considerably greater when crushed shot 
am (or “grits”) are used. 
‘“Seuplie 2. A greater quantity of crushed shot is required per core than of 
spherical shot. 


1 Senior Engineer of Tests, U. S. Bureau of Public Roads, Washington, D. C. 
* Chief Engineer, Bureau of Tests and Specifications, Department of Public Works, Allegheny 
County, Pittsburgh, Pa, 
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3. The cost per pound of crushed shot is much erates than that 
of spherical shot. 


In addition to these statements, which seem to be generally agreed upon, 
certain operators report other reasons for preferring spherical shots. However, 
several operators believe that the crushed material is distinctly helpful in start- 
ing the bit and in one state which does a great deal of drilling it is reported that 
“grits” are used exclusively as it is believed that better cores are obtained. a 4 
The opinion that smoother core surfaces are obtained when crushed shot are _ 
used is expressed by sevéral but most of the operators seem to think that the 
advantages of spherical shot far outweigh the disadvantages. 

Thickness of Bit Wall—Nearly all of the operators have experimented with 
variations in the wall thickness of the cutting bits and appear to have reached 
the same conclusion, which is, that if the wall thickness is too great, an unneces- 
sary amount of material is cut away while if the wall is too thin the shot are not 
held under the cutting edge and the result is unsatisfactory. Bit thicknesses of 
not less than } in. and not more than } in. are being used by all of the organiza- 
tions whose reports are included in this survey. 

Design of the Cutting End—Quite a variety of designs of this feature are = 


reported. All operators use a slotted bit and all but two use a single slot. 
design of this slot varies from } to 2 in. in width, from 2 to 18 in.in length, ) 
from 0 to 45 deg. in angle of Sistine (from the vertical). In general, however, — 
the width is about 1 to 1} in., the length from 6 to 12 in. and the angle of inclina- , 
tion 45 deg. 

Since the function of this slot is to supply abrasive to the cutting edge it | 
would appear that the slot should be wide enough to prevent clogging; particu- — 
larly at the cutting edge where a fin is apt to form and should be long enough so ‘ 


that the upper end is at all times above the upper surface of the pavement slab. 
This will tend to keep the shot from rolling between the side wall of the bit and 
the core and will feed the shot directly to the cutting edge. Increasing the 
angle of inclination increases the slot width at the cutting edge without 
removing additional metal from the slot itself. 

Ordinarily these slots are cut with an acetylene torch. One operator 
welds the ends remaining after the bit has become too short to use, to new bits _ 
thus using every inch of bit length. 

Another feature employed by some is to use a cast or sheet metal cone 
within the bit to spread the shot and water to the wall of the bit. This cone is — 
free and is placed on the pavement when the cut is started. 

Hard versus Soft Steel Bits —There is a general preference for soft steel bits. 
The opinion is prevalent that the soft steel cutting edge soon becomes roughened 
and this roughness serves to carry the shot along with the bit. In general, the 
bits are made of steel pipe. One operator prefers wrought-iron pipe and another 
cast-iron pipe. The latter was old cast-iron water pipe which was available at 
a very low cost. The former was selected after experiments which led to the 
conclusion that the wrought-iron pipe (of medium hardness) was better and 
cheaper than steel pipe. 

Pressure on Drill Spindle-—There is a lack of definite data on this item. It 
is the general opinion that this pressure must be varied with different materials 
for most effective operation and that judgment regarding this pressure is essen- ; 
tial if smooth cores are to be obtained. 
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The pressure will also vary with the spindle speed, being less for the higher 
speeds than for the lower. 

In general, it appears that a spindle pressure of about 50 or 60 lb. per in. 
of core diameter gives satisfactory operation. 

Addition of Other Abrasives (Sand, etc.)—Nearly all of the operators have 
experimented with the use of sand as an added abrasive and appear to have 
reached the conclusion that sand does not assist but rather retards the cutting 
rate, except under certain conditions, as follows: 

1. In starting the cut. 

2. In drilling in materials which do not themselves produce a sludge, such 
as bituminous filled brick or asphaltic surfaces. 

For such drilling, one operator uses 3 crushed shot and } sand, others use 
a mixture of equal parts of crushed and spherical shot to which a small amount 
of sand is added (to which one operator adds a small amount of kerosine). 


TABLE I, SHot Sizes GENERALLY FURNISHED FOR CORE DRILLING. 
oF OPENING 
MANUFACTURER ‘dane 


It is also reported that for drilling asphalt pavements, nicking the inner 
and outer faces of the drill bit with a cold chisel and the addition of a small 
amount of portland cement to the water under the cutting edge greatly facili- 
tates the drilling. 

Diamond Drills for Pavement Work.—Those who have attempted to use a 
diamond drill for pavement work report that they have found it unsuitable and 
that the cost is prohibitive being many times that of shot drilling. ‘The reason 
given for the high cost is that the loss of diamonds through breakage is very great. 

Other Types of Drills (or Abrasives).—Several operators have tried other 
materials and none are reported as being satisfactory for pavement drilling at 
this time. 

Miscellaneous —The time required to drill cores varies naturally with the 
materials encountered. One operator submits the following data, obtained from 
observations on the drilling of 111 cores from slabs 7 in. thick: 


Aggregate, dense limestone 8 minutes per core 
t Aggregate, blast-furnace slag 9 minutes per core 


a Aggregate, siliceous gravel 13} minutes per core 
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The amount of shot used varies with the time required for drilling, but | 
appears to be from 1 to 3 lb. per core. 


The amount of water required varies widely, the minimum reported being 
1 gal. per core. 

Steel shot are usually specified by number and this number varies with the 
manufacturer, as shown in Table I. 

It is apparent that the sizes generally used do not vary widely and io 
that if a particular size is desired it will be necessary to specify a sieve opening. 
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A STUDY OF THE ANALYSIS OF FRESH CONCRETE 
By W. 


The purposes of this paper are: ; 

(a) To present the actual results of a large number of analyses of 
fresh concrete as a study of the accuracy of this particular method of test. 

(b) To suggest uses of this test that will contribute to better field 
control of concrete. 

(c) To present certain essential features in the behavior of portland- 
cement concrete while fresh that must be considered in the interpretation 
of the results of its analysis. 

A test for determining the net amounts of significant ingredients used in 
a particular batch of concrete from an analysis of a sample has a definite place 
in present day practice, a few applications of which are: 

(a) The “‘ready-mixed”’ concrete industry has created a need for an 
ability to analyze fresh concrete quickly. 

(6) Strength specifications based upon water-cement or space-cement 
relationships determined from previous tests make it desirable to control 
the strength by maintaining these relationships or to poatiet the strength 
if they may be determined by test. 

(c) Research into the properties, workability and ttuniiie factors 
of concrete need such a test to secure the information which it will give. 
An analysis of fresh concrete to determine the water-cement ratio from a 

sample must be performed with extreme precision. This can be appreciated 
from the fact that the effective variations in the amount of water, which sets 
a standard for the accuracy required, is only one part in 500 parts of a sample 
tested. 

A test for the analysis of fresh concrete should not be an independent 
test; there should be a direct relationship between it and the specific gravity 
and free moisture or absorption determinations. Control is simplified when 
the same apparatus is used in all control tests climaxing with the analysis of 
the concrete when desirable; in this respect the analysis sums up the other 
tests with a conclusive proof of their efficiency. 

The data secured for this paper indicate that the test made use of in this 
study is reliable to the required degree; it is fundamental in nature requiring 
only careful work and a properly sensitive equipment. 


History or Test USED IN THIS STUDY 


A complete description of the test used to secure the data discussed appears ~ 
in Appendix V. This test is an outgrowth of an effort on the part of the 
author to unify all of the tests necessary to control the quality of portland- 
cement concrete. Specific gravity, free moisture, absorption and silt, tests 
have been performed by a variety of methods with no correlation between them. 


1 Assistant Professor of Civil Engineering, Iowa State College, Ames, Iowa. 
(362) 
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By means of the buoyancy principle these tests were all performed successfully 
in the field by means of one set of inexpensive and rugged equipment. In 
further studies it became evident that the specific gravity of portland cement 
could be determined by means of the same equipment; this fact coupled with 
that of the passage of the cement through a No. 100 sieve made it obvious 
that fresh concrete could be analyzed using the data derived for use in the 
other tests. This test was then developed and used successfully in the Iowa 
State College Materials Laboratory and has since been used successfully in 
other places. In the few cases where operators have had difficulty in securing 
satisfactory results, certain important factors were overlooked. In order to 
present the technique of this test so that it may be performed successfully the 
author was requested to present his findings in the studies made to date. 
Special studies of strength factors and water loss are still under way; the 
portions submitted here are submitted only for the purpose of illustrating the 
uses and accuracy of the test itself. 

This test is not an independent one; it can best be used when the specific __ 
gravity determinations and other tests are performed by the same method. _ 
This becomes perfectly obvious when it is realized that the term specific gravity _ 
is only a ratio and that this ratio derived under one condition should not be pre 
used in another. 


= 


PROCEDURE IN LABORATORY DuRING STUDIES 
In securing the data taken at Iowa State College the conditions were 
arranged to answer the following questions: 
(a) Under what conditions can fresh concrete be analyzed accurately? 
(6) What method of analysis is most practical in securing the required 
data? 
(c) With a given method of procedure what accuracy can be az, 
in routine tests? 
For these purposes the following arrangements were established: 
(1) College undergraduates who had no previous experience with such 
a test were chosen as operators. 
(2) All batches were mixed from saturated aggregates. This “a 


done to avoid confusing results due to the rate of absorption encountered 
in using dry materials. Preceding each mix moisture determinations were _ 
performed upon the aggregates and corrections made. ” 

(3) The coarse aggregate used was not uniform in specific gravity but — 
it would have been possible to secure an aggregate uniform in this respect, — 
however, the following was used as a practical consideration: tp 


An 


Coarse Aggregate: Screened River Gravel, No. 4 to 1} in. - 


CONSTITUENT PARTS OF A LARGE SAMPLE SPECIFIC ABSORPTION, 
DESCRIPTION Per CENT GRAVITY PER CENT 
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Fine Aggregate: Screened River Sand. NIT) ei 
Speciric GRAVITY 

2.64 
an i 0.80 per cent a 


au 0.8 per cent 
otis A: 


ob (4) Definition of ‘‘Net Quantities.”—It will be observed later that 

~ _ this method of test presents the data found in terms of net quantities 

without correction. In order that the study be unified as to terms, all 

- proportions are expressed in terms of net proportions by weight and the 
following definition of ‘‘ Net Quantities” is used throughout. 

(a) Water—The net amount of water is considered to be the free 

- water in the batch; it is that water available for the formation of a paste 
with the cement. 

(b) Aggregates—The net amount of aggregate is considered to be 
the actual amount of solid-material in the saturated and surface-dry con-. 
dition; in such a condition the material would neither contribute water 
to nor absorb water from the water available for formation of a paste with 
the cement. With this basis of computing net quantities the following 
procedure is followed in proportioning a batch from aggregates in a field 
condition: 

SPECIFIED PROPORTIONS? Fietp TEsts 
63 gal. 
1 bag (94 Ib.) eau 
2 parts by weight (188 Ib.) 5.20 per cent, free moisture 
2.50 per cent, absorption 


® Determined from trial batch method or any accepted method. Wylie! eenraene 


188 


Therefore use: 100 0 032 = 198.3 lb. of sand 


329 
= 321 Ib. 
Therefore use 1.00 + 0.025 321 Ib. of stone nae 


MoistuRE CORRECTIONS 


Sand contains 5.20 per cent of 198.3 = 10.3 lb. of water bat 

Stone absorbs 2.50 per cent of 321.0 = —8.0 lb. of water al 

3 
Free Water = = 0.28 gal. , 


Therefore, add: 6.25 — 0.28 = 5.97 or 6 gal. of water per bag of cement. 


Net free water = 2.3 Ib. 


The advantage of this method of specifying quantities is that the net 
quantities used in the batch and the results of the analyses are in the same 
terms without corrections for absorption. 


ren COMPARISON OF DIFFERENT METHODS FOR ANALYSIS 


At the beginning of this study three methods of performing this analysis 
were considered and tried. These three methods have been described in other 
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articles!; briefly they may be summarized as follows: All three procedures 
attempt to determine the amounts of the ingredients from their displacement 

rather than by drying them after the cement has been removed by washing 
through a No. 100 sieve. The first method, the one used in these studies, 
determines this displacement from the buoyancy of the materials; a second —_—- 
determines the displacement by means of the volume of water displaced ina _ 
cylinder using the same principle as that used in the A.S.T.M. flask for specific 
gravity determinations; a third method obtains the displacement by means 


principle as that used in the Iowa Highway Commission jar pycnometer for 
specific gravity and free moisture determinations. In all three cases the amount 
of cement is determined by the difference between the absolute volume of the 
entire sample and that of the aggregates only, thus eliminating the necessity 
for recovering the cement. 

After trial it was discovered that all three methods produced the same 


e data and that the matter of accuracy, speed of manipulation and flexibility of 
‘4 apparatus were the deciding factors. 

h REASONS FOR ADOPTION OF THE PROPOSED METHOD 

: The method proposed was adopted for the following reasons: a 


1. Neither of the other methods was flexible and they required special 
apparatus not suited for use in other tests. However, in the proposed method 
the specific gravity, free moisture and absorption tests were unified causing 
the control tests to become a series of connected tests rather than isolated 
determinations. 
2. The accuracy required by the object of the test was such that no pro- 
cedures of sufficient precision could be developed for the other two methods. 
3. The method proposed permitted deferring the test. In using a cylinder 
as in the second method the water in the sample must be retained and its dis- 
placement noted; hence its loss through evaporation made the test inaccurate. : 
4. The proposed method combined the advantages of all three methods, =§=-_—S> 
as follows: a 
(a) Aggregates could be easily recovered and surface dried as a check, 
this being a necessity as in the second method, but not delaying the test; this 
feature was also had by the third method. 
(b) The size of the sample was not limited. A large sample could be 
tested in sections while the apparatus could be kept small enough to be a port- 
able field outfit for other uses. 
(c) The buoyancy principle permitted greater accuracy in weighing with 
less expensive apparatus. It permitted the design of the separate parts to be 
inter-related to facilitate the handling of the materials with a minimum of losses 
in handling (a study of the equipment used will clarify this statement). 


; 4 DaTA NECESSARY FOR A COMPLETE ANALYSIS 


To completely summarize the characteristics of a given sample of concrete 
so that its quality after setting may be interpreted from a knowledge of the 
significance of its constituents the following data should be secured: _ Boo 
1. Relative amounts of cement, fine and coarse aggregate. ere: — ie 
2. Amount of water. 


1et 


her 1 Discussion of ‘‘A Method of Determining the Constituents of Fresh Concrete," Journal, Am. 
Concrete Inst. Vol. 1, pp. 670-698 (1930). 
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3. Weight per unit volume. 
4. Percentage of air voids. 


Using the proposed buoyancy method all of these data are determined as 
illustrated in the following example of computations from a test: 
1. Procedure in securing the data: 
“an (a) Secure a representative sample of concrete. 
tim (b) Rod the sample — a container of known volume, i in this test, 


equal to 2005 cc. 


coarse aggregete immersed. . J 
coarse and fine aggregates emerned, 
fine aggregate (by difference) 

cement (by difference) 


2. Computations: 


SPECIFIC 
GRAVITY 


(6) Convert weights immersed to weights in air as follows: 
3.1 


Cement walle X 486.0 719 g. 


3.1-1 


Sa 996.5 = 1662 2. 


Coarse aggregate = 2.66 X 1483.5 = 2368 g. 
tenia, Total solids = 4549 g. 
a ‘Water (by difference) = 4913 — 4549 = 364 g. 

; (c) Compute Density and Absolute Volume as follows: 
ad 
a" — jaca WEIGHT IN WEIGHT _ ABSOLUTE 

™ IMMERSED VOLUME 
Entire sample: 4913 — 2906.5 = 2006.5 cc. 

Coarse aggregate: | resets! 2368 — 1483.5 884.0 “ 
Fine aggregate: 1462 936.5 
Cement: ee 719 486.0 233.6 ™ 
Water: 364.0 

(d) Mix Proportions: 
Water-cement ratio = $$$ = 0.506 by weight 

= 0.506 X 1.5 = 0.76 by volume 
Proportions by weight = 719:1462:2368 = 1:2.03:3.33 


c 233 
Cement-space ratio: = = 0.395 
P vtec 364+ 233 


where c = absolute volume of cement, and 
v = absolute volume of water. 
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: ‘ 
gravity (previously determined) of material 
| 
: Coarse aggregate 2.66 
a val 
PERCENTAGE 
oF TOTAL 
VOLUME 
26.2 
11.6 
18.2 
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This rn serves to demonstrate all of the data possible to secure; it a 
is not essential that the data relative to the absolute volumes be computed. 
Except in case of very dry concrete where the air voids may be excessive, the 
sample need not be measured in a container of known volume but may be of —T/ 
any size with the air voids assumed to be zero. 


AccuRACY REQUIRED AS TEST FOR ANALYSIS OF FRESH CONCRETE 


One of the first questions arising is that of the relative accuracy of the 
test. An analysis should be comparable in results with the constituents of 
the batch from which it was taken. In making such comparisons many devia- 
tions were found which proved to originate in an erroneous computation of 
the net ingredients of or in an improper sampling of the batch. This led to 
certain conclusions to be born in mind when similar comparisons are made. 

(a) Proportioning.—In proportioning a batch from which samples are to 
be taken for analysis a degree of accuracy must be maintained consistent with 
the accuracy with which the analysis is to check the batch. For example, if 
it is expected to check within } gal. of water per bag of cement the free moisture 
or absorption of the aggregates should be controlled within 0.2 per cent. 

(6) Sampling —Samples should be taken so that they are truly represen- 
tative of the batch. It was found that samples taken from the small laboratory 
batches invariably contained an excess of coarse aggregate, this being due to 
sampling with a rounded scoop from a flat pan. For the mortar, exact checks 
may be obtained with small samples, with aggregates up to 3 in., 3000-g. samples 
are adequate, with 1-in. aggregates 5000-g. samples, while with 1}-in. aggre- 
gates very large samples must be secured in order to check the aggregate con- 
stituents accurately. This again is a function of the consistency of the batch, 
dry batches being more easily sampled than wet ones. 

(c) Water-Cement Ratio Analysis.—The analysis for water-cement ratio is 
the ultimate criterion of accuracy. The value of*determining the amount of 
cement depends upon the relative amount of water so that it may be considered 
with the water as a ratio. It is commonly recognized that this ratio is of 
primary importance as a governing factor in concrete control; however, few 
testers realize the accuracy required of field testing to control the water factor 
within its significant amounts. 

With a given unit volume of typical concrete the water is a relatively small 
percentage by weight. In a 1-bag mix containing the proportions 1:23:4 by 
weight the total materials are about 760 lb., of this amount 56 Ib. is water, or 
but 7.3 per cent by weight of the batch. 

Since it is desirable that the water be controlled within } gal. of water per 
bag of cement it is necessary that the water content be known to 2 lb.; thus 
the accuracy required is 2 lb. in 760 or $y. To require an analysis to check 
the constituents of the above batch to 75 gal. per bag is to require all work to 
be done to an accuracy of yy. 

If absorption and free moisture tests are not being performed more closely 
than within 0.2 per cent, the analysis of the concrete should not be required 
to check closer than within 0.2 gal. of water per bag of cement. In the above 
mix the aggregate of 610 lb. with 0.2 per cent absorption would absorb 1.2 Ib. 
or 0.15 gal.; thus with moisture control being no closer than 0.2 per cent, the 
concrete produced could be expected to contain either 5.85 gal. or 6.15 gal. 
when 6.00 gal. of water per bag of cement have been specified. 
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Thus it is apparent that when a sample of 3000 g. is taken from a batch 
for analysis, extreme accuracy. must be observed if the results are to be sig- 
nificant. If in the whole process of weighing the sample, screening out the 
ingredients, determining their amounts, and in the computations an error of 
5 g. is permitted, this error will equal 5 gal. of water; this will be true regard- 
less of the method of test. As an cnentie, a batch of concrete mixed with 
room-dry aggregates capable of 0.5 per cent absorption was prepared and 
supposed to contain 6 gal. of water, the analysis showing it to contain 5.7 gal. 
was correct since the absorption correction amounted to this difference. 


CriTIcAL PoINts TO BE OBSERVED IN USE OF PROPOSED METHOD 

Variations in Specific Gravity—Errors from variations in specific gravity 
of coarse aggregates should be eliminated when the following points are 
recognized: 

1. The specific gravity determination may be made very quickly and 
with the same equipment as used for the analysis; thus giving frequent checks 
on the value used. 

2. The coarse aggregate from a given test may be checked by drying. 
This is better done by surface drying the coarse aggregate from the test, weigh- 
ing it immersed and computing the specific gravity from the actual sample 
used. In case some material is lost in the drying no error is then introduced; 
this amounts to nial by proportion. The ee re is an example of this 


Coarse aggregate 


@ Average value (questionable). 
First Analysis (Correct): 


WEIGHT IMMERSED, WEIGHT IN AIR, 

G. G. 
Entire sample 2336.0 4000 
Coarse aggregate 1020.0 = 1640 
Fine aggregate 1016.0 | ‘ea 1632 7 
Cement (by difference) 300.0 | 442 \. 
Water (by difference) 286 
Water-cement ratio............ 7.3 gal. of water per rue of cement. 


A portion of the coarse aggregate was recovered and surface dried. This 
portion, 1500 g., immersed, weighed 937 g. which checks the value of 2.65 
used, or in other words Ws = 48380000 


WEIGHT IMMERSED, WEIGHT IN AIR, 


Entire sample 

Coarse aggregate 

Fine aggregate 993 
Cement (by difference) 
Water (by difference) 


Water-cement ratio... 


| 
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4000 
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¥ 1600 
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; 6.6 gal. of water per bag of cement. 
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i ® portion of the coarse aggregate was recovered and surface dried. This 
sample, 1500 g. immersed, weighed 943 g. Thus in this sample the coarse 
aggregate had a specific gravity of 2.69. Substituting in the second analysis, 
the coarse aggregate then will be found from the proportion: 

943 1058. 
tart 1500 X ; X = 1683 g. instead of 1700 g. 

The correct results of the analysis then being: coarse aggregate, 1683 g.; 
fine aggregate, 1600 g.; cement, 442 g.; water, 276 g.; and the water-cement 
ratio, 7.2 gal. per bag of cement. 

Size of Sample.—Samples weighing 3 to 4 kg. were used in the Ames test 
for the purpose of keeping the apparatus within a practical size for field use. 
The sample is not limited to this size, a single sample of 12 kg. may be selected 
and tested in a series of four 3-kg. increments, the results then calculated for 
the summation. 

Accuracy of Specific Gravity Determination of Portland Cement from its 
Buoyancy.—The adoption of the whole method of test originated in the veri- 
fication of the fact that this test could be accurately performed. The author 
had used his apparatus for the specific gravity of fine and coarse aggregates; 
it occurred to him that if portland cement could be likewise tested in this 
manner an analysis of the concrete could be performed with the same equip- 
ment. In such a determination it was found that very consistent and accurate 
tests could be performed on portland cement. 

Silt Variation in Sand, and Percentage of Cement Retained on the No. 100 
Sieve.—Data for use in correcting for this factor is easily obtained when samples 
of the material are available. 

Example: 1000 g. of fine aggregate, wet: 


Wash over No. 100 sieve, reweigh immersed................. 
Add 500 g. cement, reweigh immersed................20eeeee 


Wash over No. 100 sieve, reweigh immersed................. 
620 — 608 
The silt loss = — 2.0percent 
Speci i t = 947 — 608 = 337; 
pecific gravity of cemen 7 500 — 337 


7 
Cement retained on the No. 100 sieve = 615 — 608 = Be X 100 = 2.1 per cent 


> ¥ Example of an Ideal Test.—(Entire batch tested as a sample): 


SPEcIFIC 
GRavITY 


Mrx 
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Method of Procedure——The above ingredients were mixed in a pan and 
tested by washing immediately into the testing device. It will be observed, 
from the following results obtained with this method, that had the solid 
materials been mixed dry and tested the same data would have been obtained. 
With water added the only difference would have been the weight of the sample 
in air. This is an important point to observe in interpreting results of trials 
of the accuracy of this test. 


3886 
1500 


1500 
aire Cement (by difference) : 500 
Water (by difference) 386 


Example of the Analysis of a Portion of a Batch—The following tests were 
performed as demonstrations of the use of this equipment; they illustrate the 
accuracy of the test under favorable conditions. At the Illinois Highway 
Commission Laboratory a batch was mixed and two samples from it analyzed 
by two operators; the results show two things (1) the accuracy of the test and 
(2) the manner in which two operators may check each other: 


Gross Net Mix 
WEIGHT CorRRECTION WEIGHT . PROPORTIONS | 
0 2270 1 
— 450 4550 2.01 
66 5934 2.61 
A +516 1060 
Water-cement ratio 0.70 or 5.25 gal. per bag of coment 


Operator No. 1 Opzrator No. 2 

ot asd - IMMERSED, G. IN AIR, G. IMMERSED, G. IN AIR, G 
Entire sample... ./ 2354.5 4000 
Cement (by difference)... .333.2 7 416.5 615 
Water (by difference) .. 281 
Water-cement ratio. .0. 69 or ore 15 gal. per bag of 0. 69 < or ‘S. 15. gal.. per ‘bag of 

cement cement 

Mix. ratio 491:1015:1269 or 1:2.03:2.58 615:1235:1870 or 1:2.00:3.05 


The data shown in Table I were secured in the laboratory of the Minnesota 
Highway Commission. These tests:were performed for the purpose of deter- 
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mining (1) the accuracy of the test (2) the accuracy with which a single operator 
could duplicate his work from a batch and (3) the accuracy with which two 
operators could check each other. 


TABLE I.—SUMMARY OF ANALYSES MADE By MINNESOTA HIGHWAY LABORATORY. 
Specific es 2.62; Sand, 2.68; Cement, 3.10 
Operators N 


bered 1 and 2 Each Performing Two Tests, Aand B 


Test 1A 


Test 1B 


Test 2A 


Test 2B 


Average 


No. 1 
Watercement ratio, gal. per bag of cement 


Proportions 
Bateh No. 2: 
Water-cement ratio, gal. per bag of cement 
Proportions 
Batch No. 3: 
Water-cement ratio, gal. per bag of cement 
Proportions 
Batch No. 4: : 
Water-cement ratio, gal. per bag of cement 
Proportions 


4.74 
1:1.99:2.81 
4.45 
1:2.07:3.31 
4.76 
1:2.10:3.16 


4.70 
1: 1.86: 2.72 


4.76 
1:2.04:3.07 
4.67 
1:2.11:2.96 
4.86 
1:2.17:3.19 


4.76 
1: 1.88: 2.45 


4.83 
1:2.07:3.19 
4.60 
1: 1.95: 2.84 


5.05 
1:2.07:3.01 


4.85 
1:2.035:3.15 

4.96 
1:2.05:3.17 


4.82 
1:2.11:3.19 


4.90 
1:2.03:3.04 
4.68 
1:2.05:3.06 
4.88 
1:2.11:3.12 


4.74 
1: 1.87: 2.58 


§ENSITIVENESS OF THE TEST 


One of the requirements of such a test is that it be able to detect significant 


variations in a given mix. 


In the following test analyses the same mix was used a number of times 
with variations in the amounts of water used; these variations are reflected 
With each varia- 


in the plasticity of the concrete as shown in the slump test. 


tion in slump a new analysis was made. 


Mix Used (by weight) 


Mix Used (by weight) ) 
vee 


Red 


SPECIAL FEATURES OF USE OF TEST 


Test ANALYSES RESULTS 


Warer-Cement Ratio, 
GAL. PER BAG 
oF CEMENT 


5.23 


5.30 


5.76 
5.90 
3.40 
3.65 
3.75 
4.15 
4.30 
4.80 


att 


tp. betas? ons 


Tests Deferred over Period of Time.—In the following tests the batch was 
mixed and eight .3000-g. samples selected at once; these were then tested at 


intervals of time as noted: 
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Mix Used: 


Water-Cement Ratio..5.1 gal. per bag of cement 3.75 gal. per bag of cement 


WatTer-CEMENT Water-CEMENT 
Sampte Time TESTED Ratio Founp SAMPLE ‘TIME TESTED Ratio Founp 
NUMBER By TEST Numser AFTER MIXING 


i 13 1 
(aha i .12 2 
i .09 3 

40 i .00 4 
15 5 

.12 


® The first four tests were performed without changing the water used for immersing the sample. 
The remaining tests were each performed in fresh water. 


Mixer Running Continuously 


65 


tay Taken at 10 Minutes 
Weighed and Analyzed as Shown 


_ Samples Taken Over Period of Time 
(Mixer Sealed and Run 1 Minute 
Prior to Taking Lach Sample 
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Time of Analyzing After Initial Mixing, hours 


Fic, 1.—Effect on Result of Elapsed Time Between Mixing 
and Analyzing Concrete Samples. 


"These results show that tests may be made successfully on samples weighed 
immediately after mixing and tested at any time before too hard to break up. 
This fact is further shown in Fig. 1. 

Following this a series was tested in which four samples were selected, 
two tested at once and two analyzed after being frozen for 24 hours. 
RATIO, 
GAL. PER BAG OF 
Mrx Ratio CEMENT 
1:1.97:2.62 4.77 
1:1.93:3.50 4.60 
1:1.90:2.96 4.70 
424 “ ” 1:1.93:2.41 4.83 
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As a result of these tests it is seen that samples may be selected and treated 
with sugar or by freezing to retard hardening and analyzed at a later time. 

Analysis of Mortar Screened from a Sample.—In the analyses performed in 
this study the cement-fine aggregate relation was more accurately checked 
than that of the other constituents. This pointed to the significant feature of 
determining the quality of fresh concrete from a sample of mortar screened 
from the batch. 

According to the water-cement relationship the quality of the concrete 
is determined by the relation between the cement and water only, while accord- 
ing to Talbot and Richart the quality may be determined from the cement- 
fine aggregate-void ratio and the amount of coarse aggregate is not significant 
in establishing its quality; it only effects the plasticity. 

Since the amount of coarse aggregate is not significant and since the coarse 
aggregate contains the feature most likely to introduce error into a test for the 
constituents of the fresh concrete the author questioned the advisability of 
testing samples containing coarse aggregates in all cases. Investigation was 
made to ascertain the relation between the data obtained when the entire 
sample is analyzed and that where a sample of the mortar only is tested. The 
procedure in these tests was as follows: 

Sample No. 1——A sample was secured from a known batch containing 
aggregate up to 2 in. in diameter. 

Sample No. 2.—A large sample of the mortar was screened from the batch 
and analyzed. 

Sample No. 3.—A very small —_* was secured, weighed in a 2 Ks 4-in. 
cylinder and analyzed. 


Batch Used: 


WATER CEMENT 
5 Ib. b. 16.5 
Mix Proportions Ps 3.3 
5.4 gal. per bag of cement 


Water-cement ratio 48 


Test ANALYSES RESULTS 
Sample No. 1. (Concrete): 
: Mr 
In AR, G. PROPORTIONS 
4877 
2602 


1343 


Water (by difference) 
Water-cement ratio 


Sample No. 2. (Mortar): 


Total solids 
_ Water (by difference) 
; 483 or 5.45 ani. per bag of cement 


LAS 
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: 
Rock and sand.. .. 2460 
ip. Cement (by difference)............. 428 627 1 eae 
0.485 or 5.47 gal. per bag of cement 
F 
Cement (by difference)............. 507 743 1 


WEIGHT Mix 
In AIR, G. PROPORTIONS 


470 
280.4 
127.6 


Total solids 
Water (by difference) 
Water-cement ratio 


“Sample No. 3 was obtained in cylinder with volume of 206 cc. The absolute volume of the 
sample = 470 — 261.7 = 208.3. In this case no air voids are indicated. 


Conclusions: 


(a) The analysis for water-cement ratio of a batch may be performed with 
precision upon a sample from which the coarse aggregate has been removed. 
This is true of any sample regardless of the size of the coarse aggregate; it 
should have significance in governing the quality of mass concrete where large 
aggregate is used. 

(b) The speed of an analysis is increased since only one aggregate is 
tested. 

(c) The accuracy is increased due to the removal of one important variable, 
the variation in specific gravity of the coarse aggregate. aS 

(d) The sample may be much smaller in size, giving an accurate test. 


Stupy oF THE ANALYsIS OF A BATCH OF CONCRETE AS COMPARED TO AN ae 


ANALYSIS OF THE CONCRETE AFTER PLACING 


Considerable attention has been called to the so-called “‘water gain” or 
loss in water from concrete after placing. This point received attention at 
the 1930 Annual Meeting of the Society during discussions of Mr. Collier’s 
paper. 

In order to secure information upon this subject and to anticipate further 
uses for analyses of fresh concrete the following studies were made: 

1. Study of the time necessary for “water gain” to become complete. 
The results of this study are shown in Table II. A series of cylinders were 
prepared of concrete of various consistencies; these cylinders were broken 
down and analyzed at various intervals of time. 

Conclusions: Water gain is not complete as judged by results on concrete 
from the top and bottom of the cylinder having the same water-cement ratio, 
for a period of 1} hours. From this fact all other cylinders were tested at 
2 hours. 

This is further verified in column studies in which the concrete from top 
to bottom of 6-ft. columns was found to have a uniform water content after 
2 hours, this content being constantly different from the batch used. 

2. A series of cylinders was analyzed after 2 hours and the results com- 
pared with analyses of samples taken from the batches from which they were 
made. ‘These specimens were from different mixes of varying consistencies. 


1 Ira L. Collier, “ Variations of Compressive Strength of Concrete Within the Water-Cement Ratio 
Law,” Proceedings, Am. Soc. Testing Mats., Vol. 30, Part II, p. 731 (1930). 


Cement (by difference)........:.... 87.1 1 
0.483 or 5.45 gal. per bag of cement 
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Conclusions: Figures 2 and 3 give the results of this study. It is shown 
that samples from dry batches with no slump have no water gain, the analysis 
of the cylinder and the sample from the batch being identical. It is interesting 
to note that in these cylinders the water content of concrete from the bottom 
of the cylinder is higher than that from the top (see Table II). Over the 


TABLE II.—SuMMARY OF TESTS ON CONCRETE CYLINDERS TO DETERMINE TIME 
AT WHICH WATER-CEMENT RATIO BECAME CONSTANT. 
Proportions same in all mixes, water varied in order to change plasticity. 


Water-Cement Ratio, 
Slump Source of Sample Time Tested Cal. pr "Bag 
en! 


ment 


None (dry) 


Cylinder (bottom) 
Cylinder (top) 
Cylinder (bottom) 
Cylinder (top) 


er (to) 
Cylinder 
Cylinder (top) 


= 


Colander (bottom) 
Cylinder (top) 
Cylinder (bottom) 
Cylinder (top) 
Cylinder (bottom) 
Cylinder (top) 


SSssssss 


teh 
Colander — 
Cylinder 


@ Average, 7.0. 


plastic range there is nearly a constant loss of water, increasing until with wet 
batches a high loss is shown. 

3. A series of columns 6 in. in diameter and 6 ft. in height was analyzed 
after 2 hours and the results compared with analyses of samples taken from 
batches from which they were made. 

Conclusions: See Fig. 4. These mixes being of plastic nature lost about 
0.5 gal. of water, and became uniform from top to bottom. 

Behavior of Fresh Concrete When Placed in Columns.—During a study of 
the relative strength of columns from top to bottom, analyses were made of 


= 


Mix No. 1 
| 2 hr. 5 40 
: 
Mix No. 2 
Cylinder (bottom) 30 min: 0 i0 
¢ > fu Cylinder 30 min, 0.40 p 
= Cylinder (bottom)................... 1 hr. 0.70 
2 hr. 0.60 4 
Mix No. 3 
1 hr. 0.00 
2 br. 0.70 
- 2 br. 0.80 
nik Mix No. 4 L 
ylinder 1 br. 8.7 2.0 
Cylinder (bottom). 2 hr. 8.9 1.8 : 
p 
re 
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numerous analyses. 
reasons: 
1. To show the consistent nature of the analyses. 
2. To show an example of the results of sampling concrete that at been 
placed. ; 
Procedure: 
(a) Saturated aggregates were used. 


The results of these analyses are presented here for two 


cate the specimens, making four analyses of the concrete used. 

(c) Three columns 6 in. by 6 ft. were constructed using stove pipe for 
molds, these being practically water tight. Two hours after the filling of the — 
columns one was opened and sampled at six places from top to bottom. 

(d) Three 6 by 12-in. cylinders were made. After 2 hours one was opened 
and a sample analyzed from the top and bottom of the cylinder. 
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the ingredients of the concrete just prior to hardening. This necessitated © 


(b) Two analyses were made from each of two batches necessary to fabri- 


3 4 


Slump, in. 


1. A definite water gain took place in all columns which ceased at some 
time prior to 2 hours, at this time the concrete from top to bottom of the 
columns was practically uniform in water content. 

2. The only concrete not showing this loss was that too dry to be called 
plastic. 

3. The 6 by 12-in. cylinder and the 6 in. by 6-ft. column showed the same 
loss. 

4. Concrete taken from forms and analyzed cannot be expected to have 
the same water content as that of the batch from which it was made. 


STRENGTH TESTS 


+ as series of specimens was prepared from batches of plastic concrete. From 
each batch a sample was secured and analyzed. At 28 days the specimens 


7 

i] Analysis or individ Ches 
Analysis of ‘ndividval Of, | 
= 5 = After ] 
32. § & 2 Hours 
7 
5 Average Analysis of Columms 


"1G. 4.—Study of Water Loss in Columns, Aggregates Varied, All Mixes Plastic. 


Conclusions from Column Tests: ' 
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TABLE III.—Stupy oF WATER-GAIN IN CYLINDERS AND COLUMNS. 


ons 


(Results given in terms of gallons of water per bag of cement.) 


6-in. by 6-ft. Column 


6 by 12-in. Cylinder 


6.20 bottom 
5.65 bottom 


6.25 top 


* Low value due to evaporation. 
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call 


th 


win 


4 Source of Sample 
a Mix Number | 
ae Sample Sam Sample 
1 7.0 — 1 6.16 bottom 
2 6.92 2 2 6.25 
4 3 6.80 3 6.05 
4 7.0 4 | 6.0 
» 5 6.18 
6 5.50 top* 
1 { 1 6.70 1 1 | 5.4 bottom 
-, 2 6.35 2 2 6.3 j 
3 6.78 3 5.9 
- 4 6.6 4 5.85 
- 5 5.9 
| 6 6.05 top 
1 6.75 1 1 6.30 bottom 
tl 2 6.75 2 2 5.95 
3 6.80 3 6.2 
4 6.50 4 6.4 
5 6.3 
6 6.25 top 
7 { 1 6.6 1 1 5.85 bottom 
2 6.6 2 5.85 top 2 6.30 
aa 4 6.60 4 6.40 
a 5 6 60 
6 6.30 top 
~~ | 1 6.6 1 5.2 bottom 1 5.95 bottom 
y an 2 6.4 2 5.54 top 2 5.85 
HO. 3 6.6 3 6.1 
5 5.9 
6 6.3 top 
: { 1 6.68 1 5.9 top 1 5.75 bottom 
= acl | 2 6.50 2 6.0 bottom 2 6.1 
4 6.65 4 6.4 
V4 f 1 6.50 1 5.50 top 1 5.5 bottom 
| 2 6.40 2 |5.85bottom| 2 | 5.7 
3 6.50 3 5.65 
4 6.62 4 5.60 
3 5 5.05 
' | 6 5.90 top 
~ - 1 6.37 1 5.57 top 1 5.72 bottom 
2 6.20 2 6.08 bottom 2 5.90 
| 3 6.06 3 5.60 
4 6.15 4 5.0 
5 5.8 
a. { 6 5.87 top 
6.34 1 5.83 top 1 5.55 bottom 
, | 2 5.90 2 5.60 bottom 2 6.10 
) 4 5.95 4 5.50 
q 6 5 85 top 
= 
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_ were crushed and the compressive strength plotted against the results of the 

analyses. 

Figure 5 shows the compressive strength plotted against the water-cement 
ratio as determined from analysis. 

Figure 6 shows the compressive strength plotted against the percentage 
of ingredients by absolute volume as shown by the analysis. 

These data are presented here mainly for the purpose of illustrating the 
accuracy of the test for the analysis of the concrete. 


The water-cement ratio curve does not coincide with the curve . 
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Water-Cement Ratio, gal. of water per bag of cement 


Fic. 5.—Relation Between Compressive Strength and Water- 
Cement Ratio, Results of 20 Analyses. 


the fact that it is a straight line is possibly due to the small number ob ape 
mens. This curve is drawn from points representing an average of only two 
specimens. 

The percentage of total volume graph, Fig. 8, takes this form because 
only plastic batches were used. With very wet or dry batches this relation- 
ship would break down. pe 


a5 .6 

Summary For ALL STUDIES 

1. Concrete may be analyzed successfully under the following conditions: 

(a) Samples secured so that they are representative. 

(b) Samples secured of a size such that the size of the aggregate will per- 
mit checking of the ingredients. 

(c) Samples taken from concrete in place not expected to contain the 
same water as that used in the batch. 

(d) The sample secured and weighed at an early period and tested before 
hardening or by retarding the setting artificially. 


ae 
. 
> 
ig 
3 
— 
> 
oN 
— 
4000 
| IN 
3000 
14000 
= f 4 3 
| Wits 
im 
ym 
J - 
_ 


380 REpoRT oF ComMITTEE C-9 (APPENDIX IV) 


(e) When data have been secured upon the following characteristics of 
the materials used: 

2. Silt content of the fine aggregates. 

(f) When the water-cement ratio only is desired it may be secured quickly 
and reliably from an analysis of a sample of the mortar only. 

2. With reasonable data secured concerning the aggregates, the water- 
cement ratio may be checked to yy gal. per bag of cement; it may be relied 
upon within } gal. For research purposes where aggregates may be chosen 
carefully analyses should be exact. The fine aggregate-cement relations may 


Water 


Cement 


Fine Aggregate 
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Coarse Aggregate 
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Compressive Strength, Ib. per sq. in. 
Fic. 6. Staiatbiaes Between Compressive Strength and Mechanical al Analysis, 
Results of 20 Analyses. 


be determined accurately without difficulty; the coarse aggregate relations 
depending upon accuracy in sampling. 

3. This test may be used to facilitate the enforcing of specifications in 
the following situations: 

(a) Determination of the segregation occurring in mixing and placing in 
order to establish uniformity. 

(b) To determine the efficiency of various mixers or conveyances for 
concrete. 

(c) To determine the water-cement ratio of a batch from a quick analysis 
of the mortar screened from a sample. 

(d) Where proportioning has been accomplished by volume, analyses of 
samples will verify the accuracy of bulking factor corrections particularly 
through the ability of the test to determine cement-fine aggregate relations. 
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4. More study is necessary in determining just what the ‘ 
ingredients” of a sample of concrete are. 

(a) It is essential that a relationship be established between the strength 
of concrete and the actual water-cement ratios at a period of 2 hours after 
placing. 

(b) Relations between the water, cement and fine aggregates should be 
established to meet the situation of analyzing only the mortar from a sample 
containing very large aggregates. 

5. In view of the findings of this study coupled with experience in prac- 
tical use of this test it is recommended that the analysis of fresh concrete be — 
performed according to the proposed method of test. 
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Mr. R. W. Crum.'—The results of the test described by Mr. 
Dunagan depend on a knowledge of the apparent specific gravity of 
the aggregates, and this factor is of great importance also in control- 
ling concreting operations in the precise way that is now in frequent 
use. I should like to suggest the desirability of making a sufficient 
number of tests so that the probable error in the determination of 
apparent specific gravity by the standard method could be determined 
by statistical analysis. This would involve several hundred determi- 
nations on samples of an aggregate of known uniformity. It would 
also be desirable to make similar extensive series of tests on the 
products of some typical sources of supply: so that by statistical 
methods the probable variation in apparent specific gravity of material 
as delivered to the work could be ascertained. 

Mr. W. M. DunaGan? (author’s closure by letter) —This test for 
analysis of fresh concrete can be carried out without previous knowl- 
edge of the specific gravity of the aggregates, this being accomplished 
by recovering the aggregates and surface drying them. Its principal 
advantage in this case is that it is not necessary to recover the cement, 
a procedure making such a test almost impossible. It seems apparent 
that many alleged variations in specific gravity, particularly in coarse 
aggregates, may be attributed to differences in method of test for 
and in definition of the term specific gravity; with the more careful 
standardization of the method of test and definition just recommended 
by Committee C-9 closer agreement should be found between values 
derived for the same material. With the more general use of pro- 
portioning by weight, estimation of quantities by sums of absolute 
volumes and limitation of net water present in a batch, the term 
specific gravity assumes a more important place in the field of con- 
crete; Mr. Crum’s suggestions for study of its fluctuations should by 
all means be carried out. 


1 Director, Highway Research Board, National Research Council, Washington, D. C. 
2 Assistant Professor of Civil Engineering, Iowa State College, Ames, Iowa. 
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PROPOSED METHOD OF TEST FOR THE FIELD DETERMINATION 
OF THE CONSTITUENTS OF FRESH CONCRETE! 


1. Scope.—This method of test is intended for use in the field for making 
determinations, prior to the initial hardening, of the relative amounts of water, 
cement, fine aggregate and coarse aggregate present in concrete. 

2. Apparatus.—The apparatus shall be suitable for determining the abso- 
lute volume of material from its buoyancy in water to an accuracy within 
0.5 g. A satisfactory apparatus is shown in Fig. 1. } 
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Fic. 1.—Apparatus for Determining Buoyancy of Materials in Water. 


3. Specific Gravity.—The specific gravity of the fine and coarse aggregates 
in a saturated and surface dry conditions and of the cement used in making 
the concrete shall be determined. 

4. Sample——A representative quantity of the fresh concrete shall be 
selected from the mixer discharge or from the portion of the work under con- 
struction that may be specified; this representative sample shall be large 
enough to permit quartering to a test sample weighing between 3 and 4 kg. 

5. Procedure. (a) Weight of Test Sample in Air——The test sample shall 
be accurately weighed in air to the nearest 0.5 g. without picking over, since 


1 Criticisms of this proposed method are solicited and should be directed to Mr. Stanton Walker, 
Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, Washing- 
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this may change the proportions. Where density measures are desirable the 
sample shall first be rodded into a mold of known volume and then weighed. 
After weighing the sample the test may be deferred until a later period since 
losses by evaporation do not affect the results of the test. 

(b) Weight of the Test Sample Immersed in Water.—The weight of the test 
sample immersed in water shall be accurately determined. With the appa- 
ratus shown in Fig. 1 this determination shall be made as follows: The con- 
tainer C shall be removed and filled one-quarter full of water, the test sample 
poured into it and stirred to remove entrained air. The container C shall 
then be completely filled with water and allowed to settle for one minute. 
The weight of the sample immersed in water shall then be determined to the 
nearest 0.5 g. by suspending the container in the tank of water Q. 

(c) Weight of Aggregates and Cement Immersed in Water.—The sample 
shall then be poured on nested No. 4 and No. 100 sieves and all of the cement 
that will pass the No. 100 sieve carefully washed through. Care shall be taken 
in all handling that none of the aggregate is lost. The coarse aggregate retained 
on the No. 4 sieve shall be poured into the container C and its weight immersed 
in water shall be determined as described in Paragraph (b). The fine aggre- 
gate retained on the No. 100 sieve shall then be added to the coarse aggregate 
and the weight of the combined coarse and fine aggregates immersed in water 
shall be determined. The immersed weights of the fine aggregate and the 
cement shall then be obtained by difference. In case the aggregates may be 
of doubtful specific gravity they may be removed from the container, dried 
and weighed in air as a check. 

6. Calculations.—The quantities of cement and of the coarse and fine aggre- 
gates shall be calculated from the following formula: 
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Weight of material in air = w 
Sp. gr. «pasa 
where sp. gr. = the specific gravity of the material, and fie i, 
W = the weight of the material immersed in water. 
The amount of water in the original sample is determined by the difference 
between the weight of the test sample in air and the sum of the calculated 
weights of the cement and fine and coarse aggregates. 


Example.—The following example will illustrate the application of the test: 
_ Data on Materials: 


: ol Specific gravity of coarse aggregate 
| Specific gravity of fine aggregate. ............-..00eceeeeeee 2.65 
Specific gravity of cement 
Weight of test sample in air 
Weight of test sample immersed 
Weight of coarse aggregate immersed 
Weight of coarse and fine aggregate immersed 
Weight of fine aggregate immersed (by difference) 
: ftom Weight of cement immersed (by difference) 
Calculations: 
Cement = 
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Fine aggregate = 765-1 X 563 = 905 g., weightinair. 
2.50 
Coarse aggregate = ———— X 810 = 1332 g., weight in air 7) 
2.55 — 1 4-423 | 
Total solids = 2695 g. 


Mix Found by Test: %6'2 


FINE COARSE 
WATER CEMENT AGGREGATE AGGREGATE 

Parts by weight.............. 73 gal. 2.94 
by volume = 0.667 X 1.5% = 1.0 ae 
* Water-cement ratio by weight is converted to a volume ratio by multiplying by 1.5. of el? 
che 
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APPENDIX VI 


DETERMINING THE CEMENT CONTENT OF SET CONCRETE BY 
CHEMICAL METHODS OF ANALYSIS 


By H. F. Krrece! 


Some of the data obtained by the application of the proposed Tentative 
Method of Routine Analysis of the Cement Content of Portland Cement Con- 
crete to various forms of concrete are given below. Most of the specimens were 
taken from briquets, beams, and cylinders prepared in the laboratory for tensile 
strength, flexural and crushing strength tests, respectively. The kind of cement, 
the kinds of aggregates and weights of each used were recorded but were unknown 
to the operator until the analysis had been completed. 

Since the constituent determined is but a small part of the original sample, 
four or five portions of the same sample were run in most cases. This gave 
information as to the reliability of the method, since it would be worthless if 
there was not fair uniformity in the various check analyses on the same sample. 
An extreme variation of more than 0.4 per cent SiO, was found in only a few 
cases. This variation was usually less than 0.15 per cent. A brief description 
of each series accompanies the data thereof. 


Samples 
Run Description of Sample 


o 


White flint and limestone aggregate, Missouri river sand, beam. 
Ottawa sand, Briquet. 
Ottawa sand, Briquet. 
flint, chats, cylinder. 

Disintegrated chert, natural sand, cylinder. 
Weathered flint, crushed flint, cylinder. 
Weathered flint, crushed flint, cylinder. 
Bethany Falls limestone, Missouri ag sand, cylinder. 
Weathered flint, crushed flint, cy’ 
Weathered flint, crushed flint, ieee frozen 5 times. 
Weathered flint, crushed flint, cylinder not frozen. 
Meramac river gravel, Missouri river sand, cylinder. 
Dolomitic limestone, Missouri river sand, cylinder. 
Dolomitic limestone, Missouri river sand, cylinder. 
Dolomitic limestone, Missouri river sand, cylinder. 


no 


B35 


bo 00 G0 


The following table contains the results obtained in the analysis of a number 
of briquets composed of varying amounts of standard Ottawa sand and cement: 


CEMENT Founp sy S10: METHOD TRUE CEMENT CONTENT 
NUMBER Mix Per CENT 


No. $23.20 23.36 
No. 133.381 21.74 
No. 5 1:3.87 21.02 
No. 1:4.16 19.42 


1In Charge of Tests, France Stone Co. Laboratories, Toledo, Ohio. 
(386) 


4 


i 
ai 
4 
> 
| 
wi! 
4 
Cement,| True | Cement, 
Used 
No 
No 
th 
No 
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Nomao 
No. 11 
No. 12 
No. 13 
No. 14 
No. 15 
1:3.28 
1:3.61 | 
4 1:3.76 | 
1:4.15 
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NUMBER Per Cent Mix Per Cent Mix 

18.71 1:4.35 18.85 1:4.31 
16.95 1:4.90 16.32 1:5.13 
| 16.46 1:5.08 16.64 1:5.01 
13.56 1:6.38 14.36 1:5.96 


CEMENT-INSOLUBLE RESIDUE 


There is always a small portion of a cement sample determined as “‘insol- 
uble matter” in the usual chemical analysis. Since the procedure described in 
the proposed tentative method does not expose the cement in the concrete to 
very rigorous solvent action, the percentage of the cement remaining out of the 
solution would be larger than the actual ‘‘insoluble matter.” To ascertain just 
what amounts would resist solution, sixteen brands of cement at hand in the 
laboratory were run by the method used for concrete, the conditions being main- 
tained as nearly the same as possible. 

It will be seen in the following table that in all cases is the portion remaining 
out of solution less than 1 per cent, the average being 0.49 per cent. Since the 
amount of cement in concrete is usually from 12 to 25 per cent, the value of this 
insoluble matter in the cement falls to from 0.06 to 0.12 per cent for the entire 
concrete. In the analyses below, samples of approximately 5 g. were taken. 


INSOLUBLE INSOLUBLE : INSOLUBLE INSOLUBLE 
BRAND OF MATTER, BRAND OF MATTER, BRAND OF MATTER, BRAND OF MATTER, 
CEMENT PER CENT CEMENT PER CENT CEMENT PER CENT CEMENT PER CENT 
Average insoluble matter, all brands......................0+++++++.0.49 per cent 


SOLUBLE SILICA IN NATURAL MINERAL AGGREGATES 


The reagents, hydrochloric acid and sodium hydroxide, which are used to 
liberate the silica from the calcium silicates will also attack the silica somewhat 
in its other forms. This action will be very slight because of the temperature 
employed and the time given the solvents.1 To determine the effect of the 
reagents upon some representative siliceous materials, samples of Ottawa sand 
and Missouri River (Jefferson City) sand were prepared and treated as the 
concrete had been. It will be seen that the small error caused by the solution 
of some of the silica will be one of gain in the calculation of the cement content 


1 For reference on silica solubility, see Analytical Chemistry, Treadwell-Hall, Vol. 1, p. 403. 
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Tasite I.—CEMENT CONTENT DETERMINATIONS OF CONCRETE MIXEs. 
it Laboratory Control—(7 cu. ft. per batch) 


Cement Found, per cent by weight 
of Dry 


Identification Number 


Determi- 
nation 1 


Dolomite e 


Dolomite 


Dolomite ¢ 


Dolomite 


@ A—Average strength plus or minus 10 per cent. 
plus more than 10 per 
strength minus more than 10 per cen’ 


5 The —— tes used were three bank sands z the Michigan territory except in the cases designated. 
Limestone was used as fine aggregate. 
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iy 
Caleulated| Strength 
Cement in Terms Types of 
rmi- ermi- verag per cent verages 
nation 2 | nation 3 A 
13.88 14.05 13.97 13.95 Gravel 
11,90 11.90 12.08 11.96 14.28 Dolomite 
: 13.60 13.90 13.72 14.28 
14.43 14.14 13.87 Gravel 
88.08 13.45 13.45 13.52 13.87 Gravel® 
- 14.17 14.18 14.08 14.02 |, 
| 14.96 15.06 15.04 14.13 Dolomit 
1 14.65 14.52 14.53 14.13 
‘ 13.89 13.65 13.55 13.67 14.13 
13.50 13.61 13 .62 14.13 
13.70 13.80 13.86 14.13 
SUA 13.48 13.31 13.44 14.13 
13.24 13.48 13.20 14.22 = 
ual 14.32 14.20 14.24 14.51 
\ 13.60 13.98 12.73 16.25 16.36 
= 
f 
6 
b 


TABLE I.—(Continued.) 


Cement cent by weight 
of Dry Concrete 
_ Identification Number 


Determi- Determi- 
nation 1 nation 2 Average 


Mortar MIX 


| Approximately ; 
13.00 per cent | Dolomite® 
Exact cement 

content unknown 


127 

A588 12.00 per cent. | Dolomite* 


Exact cement 
content unknown J 


® The fine aggregates used were three bank sands from the Michigan territory except in the cases designated. z 
> Limestone sand was used as fine aggregate. 


¢ Ohio bank sand. 
and that it will therefore very nearly compensate the small error of loss caused 4 ' 
by the insoluble matter in the cement: 

dissolved, per cent 0.13 0.11 


Missouri River SAND 


Sample weight, g 5.0796 5.1188 5.2530 aw 


“gle | SiO, dissolved, per cent 0.13 0.15 BFR: 230d 


Total average, per cent 0.13 

This value will have to be reduced proportionately with the siliceous aggre- 
gate when applying it to concrete corrections. In case the corrections are not 
made, the error caused will be too small to enter seriously into the determination 
of the mix used. 

During the past four years, this cement content determination has been 
used quite extensively in the France Stone Co. Laboratories to check the accuracy 
of batching concrete mixes as well as the segregation which occurs during the 
fabrication of test specimens. It was found that the strength irregularity in the 
specimens prepared under careful laboratory control could be accounted for in 
most cases by the difference in the cement content actually present in the 
specimens. The data given in Table I are the results obtained on such test. 
Specimens. In all cases the specimens analyzed for cement content were entire 
6 by 12-in. compression cylinders or portions of the 6 by 6 by 44-in. transverse 
beams, including at least 3 in. of concrete on either side of the line of rupture. 


» % 
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The following table shows the percentages of soluble silica in certain mineral 
aggregates: 

SILIca, SoLusBLeE SILIca, 
AGGREGATES PER CENT AGGREGATES PER CENT 
. 0.05 Limestone Sand..Dolomite... 0.10 
0.12 Dolomite... 0.10 
Dolomite.... 0.12 
Dolomite.... 0.05 | 
Dolomite.... 0.09 i i ite... 0.07 
Gravel 


No effort was made in this investigation to determine the constituents of 
portland-cement concrete other than the amount of cement used. It should 
be noted however, that this method does give information as to the approximate 
analysis of the aggregate, that is, as to its carbonate and soluble parts or those 
siliceous and insoluble. Thus if the insoluble residue obtained is but a few per 
cent, the aggregates both coarse and fine, are calcareous or dolomitic material 
chiefly. If a mixture of cement, siliceous sand and limestone is used, the sand 
alone will remain as insoluble matter. 

G. W. Burke describes a method for the “Estimation of the Constituents 
of Portland-Cement Concrete” (5). The plan involves a method of mechanical 
reduction and complete sieve analysis followed by chemical analyses of the 
sand-cement portions passing a }-in. mesh sieve. In this way both fine and 
coarse aggregates as well as cement are determined. There are dangers worthy 
of consideration, however, such as breaking down the more friable aggregates 
by the rubbing, the chance of adherence of the cement to the aggregate, and the 
disintegration of the mineral aggregates by ignition either through expansion 
stresses, by the decomposition of dolomite or by the expulsion of water. When 
one is not concerned with the separation of the aggregates and their estimation 
and only the cement content of a portland-cement concrete is desired, the purely 
chemical analysis which has been set forth in this Proposed Tentative Method! 
may be used with results fully as accurate, more quickly and easily obtained. 

The method as presented does not apply to concrete specimens containing 
blast-furnace slag, diatomites, or sodium silicate, as these materials will also 
liberate silicic acid when treated with dilute acids and alkalies. 

In an endeavor to learn with what success other chemists and engineers 
had used this test procedure, questionnaires were sent to men who were believed 
to be somewhat familiar with the method. The questions asked were as follows: 

1. To what extent have you used this method? 

2. Has it been satisfactory in all cases? In most cases? 

3. If it has not been satisfactory, to what causes do you attribute this fact? 

4, Have you any corrections or additions to make to the test procedure? 

The following quotations are taken from the five replies which were received: 

Mr. A. Kertu Licut.2—I have used the method to quite an extent in deter- 
mining the cement content of various portland-cement mortars and concretes; 
mostly those which have shown signs of disintegration shortly after being made. 
I have also checked the method many times with known mixtures of cement 
and various types of fine aggregate. I have found it quite satisfactory and to 


1See p. 763. 
2 Chemist, Testing Laboratories, Department of Public Works, Ottawa, Canada. Bye ; 
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al give accurate results, except when either diatomite or basic slags were used in 
the concrete. 

: Mr. F.V. REAGEL.—We have used the method on three or four occasions 

: to check the actual percentage of cement used in the arbitrary concrete mixes. 
In the past we have conducted some investigational work on the causes of 
scaling and in this investigation we used the method in analyzing the scale for 

| its cement content. 

| Unless the actual precentage of silica in the cement has been previously 

, determined it is hardly possible to expect to obtain the cement content within 
1 per cent. However, when the actual silica content of the cement is actually 
known, the method is quite accurate. We believe the method is satisfactory 

of ‘where the approximate cement content is desired in hardened concrete. 

ald Mr. RayMonD WILSON.2—We have used the method for the determination 

ate of the cement content of set portland-cement concrete and have found it gen- 

ose erally to give good results. We consider it to be as accurate as any method 
per so far published. For that reason and because of its simplicity, it is the standard 
rial method in our laboratory. 

and We have made a number of tests on concrete of known cement content 
and find that on mixtures of the order of richness of 1:5 the method gives 

nts values checking the known values within about 1 per cent by weight of the 

ical sample. Most of this work was done on concrete made with an argillaceous 
the mestone aggregate. 

and A further series of tests on this subject seemed to indicate that results would 

thy be practically the same if only the acid treatment were used and the sodium 

ates hydroxide treatment were omitted. We tested a few cements and found that 

. the the amount of silica unattacked by the acid was of the order of a few tenths 

sion of one per cent. I think that it would be satisfactory in most cases to use the 

Then acid treatment only, possibly compensating for that by assuming a silica value 

tion in the cement of 21.5 per cent instead of the 21.75 per cent which is used in 

irely the method. 

hod! As a matter of precaution, we sometimes remove some of the aggregate 

d. by mechanical means and, after a thorough cleaning with acid, pulverize the 

ining aggregate and run a blank test for soluble silica. This, I believe, tends to make 

also the accuracy and dependability of the analysis somewhat greater. 

Mr. C. H. Lovejoy.*—We at one time analyzed a standard cement briquet, 
neers using this method, and obtained a fraction over 24 per cent of cement, whereas, 
ieved the true result would be 25 per cent. We also analyzed an experimental cylinder, 
lows: in which we knew the exact proportions, and the check was quite satisfactory. 

In the chemical manipulation which is recommended we have made one 

or two slight changes. We only use 5 g. instead of 10 g., and run the sample 
fact? in duplicate instead of in triplicate. We usually get good checks on our silica 
ire? determination when care is used. I think the method is very satisfactory. 
eived: Mr. L. G. Carmicx.t—I have used the method on only a few samples. 
deter- Probably my experience with it has not been sufficient to justify any very 
retes; strongly worded criticism. I have had it in mind to go further with it, but so 
made far the pressure of other work has prevented. 
and to 1 Engineer of Materials, Missouri State Highway Dept., Jefferson City, Mo. to i. 

Conservation Engineer, Portland Cement Assn., Chicago, 
Rif _ # Vice-President, The Forest City Testing Laboratory Co., Cleveland, Ohio. - 
eas - * Associate Chemist, U. S. Dept. of Agriculture, Bureau of Public Roads, Washington, D. C. a 
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The weak points as I see them are these: first, we seldom know the true 
silica content of the cement, it may easily be 1 or 2 per cent either side of the 
assumed value, and second, silica is a minor constituent being, roughly, one fifth 
of the cement, and as this method depends wholly on the silica determination a 
small error may have a large effect. 

Since Mr. Carmick’s letter was the only one which stated specific criti- 
cisms, the author makes the following reply to these criticisms: 

Regarding the criticisms of Mr. Carmick, they are both good and obvious, 
being the first considered while the author was working on the method seven 
years ago. It is true that the silica content of cement used in a specimen of 
concrete may occasionally not be known and an average value must be assumed. 
However, in very many instances, whether in field work or in laboratory re- 
search, that factor is known or can be determined with little effort. Assuming, 
however, that the silica content of the cement is not known and we are forced 
to take the average value of 21.75 per cent, a variation of 1 per cent as Mr. 
Carmick suggests, above or below this assumed value, will mean a variation of 
only 5 per cent in the cement content of the concrete—a difference of three- 
tenths of a bag of cement per a six-sack batch of concrete. ‘There is plenty of 
concrete poured, as you know, in which the actual cement content is not con- 
trolled closer than that value. The author feels, however, that this criticism 
is not directed at the method itself since it applies to conditions under which 
the method should or should not be used rather than to the accuracy of the 
procedure itself. 

Mr. Carmick’s second criticism, namely, that of silica being a minor con- 
stituent and hence a small error in the determination which introduces consid- 
erable error in the cement content, is more specifically a criticism of the test 
procedure. Before this scheme of analysis was released six years ago, its reli- 
ability was found satisfactory as determined by numerous quadruplicate tests 
on the same samples. It was found that results within + 0.2 per cent SiO, 
could be obtained by observing the precautions called for in the procedure. 
This would involve a variation of only 1 per cent in true cement content which 
is obviously a small variation. Careful examination of supposedly uniform 
concrete specimens under controlled laboratory conditions showed that segre- 
gation of the materials during placing introduces variations much larger than 
1 percent. Ifthe method is accurate within the limits of placing of constituents 
in a test sample, the author feels it justifies recognition. In fact, we have 

‘ come to use this method as a routine check on our concrete specimens made 
for research purposes, to check the uniformity of our mixes with the several 
produced from any one batch or like batches. In most cases the difference in 
the strength can be accounted for by a difference in the cement content of the 
individual specimens. 


BIBLIOGRAPHY 
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(5s) G. W. Burke, “Estimation of the Constituents of Portland Cement Con- 
crete,” Bulletin 61, Iowa Engineering Experiment Station (1923); 
abstracted in Chemical Abstracts, Vol. 18, p. 1891 (1924). 


The results of studies are presented, the object of which was to devise a method 
by which the amount of the various materials used in concrete can be determined 
without having samples of the original materials at hand. For great accuracy it is 
necessary to have samples of the original materials. Where these are not available, 
the SiOz and CaO contents of the cement must be chosen for average values of the 
combined product, this being considered a reliable procedure. The presence of a 
large amount of finely divided clay, silt, or vegetable matter in the sand will have a 
tendency to vitiate the results if based on the SiOz method alone. This, however, is 
not so true of the CaO basis method, as poor sand does not seem to affect the results. 
The dehydration method served as an accurate means for determining the weight of 
the original materials and to make possible an accurate separation of stone and of a 
sample of sand for analysis. The SiO, content of sand-cement mixtures of samples 
of similar mix was not so uniform as the CaO content. It is considered probable that 
either method may be used satisfactorily on samples made from a good grade of sand 
but that for samples containing a poor grade of sand the CaO basis method will give 
the more reliable results. (H.G.) 


(6) A. Landini, “Analysis of Cement Conglomerates,” Chimie et Industrie, Vol. 
11, p. 929 (1924); abstracted in Chemical Abstracts, Vol. 18, p. 2590 


(1924). 
+ con The analysis of concrete to determine the proportions of the various ingredients 


is extremely difficult to carry out because it is almost impossible to get a representa- 
tive sample when ingredients of various sizes have been used; the sand and gravel 
contain some CaCO; and some acid-soluble constituents; cement contains a con- 
siderable percentage of acid-insoluble material. In special cases, especially when the 
composition of the sand and gravel is known, the amount of cement can be obtained 
from the determination of the soluble SiO,. (A. Papineau-Couture.) 


(7) H. F. Kriege, ‘‘ Determining the Cement Content of Concrete,” Engineering 
News-Record, Vol. 92, p. 892 (1924); abstracted in Chemical Abstracts, 
Vol. 18, p. 2231 (1924). 

While cement and the common aggregates used in making concrete contain SiO, 
and a number of other compounds in common, there is an essential difference in the 
state of combination of the SiO:. It is, therefore, possible to treat a sample of finely 
ground concrete with an acid which will liberate the SiO, from the silicates contained 
in the cement and not attack the silicates in the aggregates. The method is as fol- 
lows: Crush a 10-lb. sample to 4-in. size, quarter down, and put 100 g. through a 150 
or 200-mesh sieve. Weigh three or four 10-g. portions into a 250-cc. beaker, treat 
with 100 cc. of 3.3 N HCl and stir thoroughly. Allow to settle, decant through an 
ignited and weighed Gooch crucible, retaining as much of the residue as possible, and 
wash by decantation twice with hot H,O. Add 75 cc. of N NaOH solution to the 
residue, stir, and heat to 75° C. Decant as before and wash twice with hot H,0. 
Transfer the residue to the crucible and wash with at least 60 cc. of hot HO. Evap- 
orate the filtrate (which contains the SiO, originally present in the cement) to dryness 
and determine the SiO, in the regular way, moistening with HCl, dehydrating, and 
finally volatilizing in the presence of H,SO, and HF. By taking the average SiO, in 
cement as 22.75 per cent, the per cent of cement in the concrete sample may be easily 
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calculated. Fifteen samples of concrete of known composition were analyzed by 
this method and the error did not exceed 1 per cent. (J. C. Witt.) 


[NoTE.—The SiO: content factor is here given erroneously as 22.75 per cent 
instead of 21.75 per cent.] 


REPORT OF COMMITTEE C-9 (APPENDIX VI) 


(8) O. Frey, “Soluble Silica as a Means of Works Control,” Tonindustrie Zeitung, 
Vol. 49, p. 337 (1925); abstracted in Transactions, Ceramic Soc. (Eng- 
lish), Vol. 24, p. 56 (1924-1925). 

A method is described by which the determination of the soluble SiOz, which 
plays an important part in the hardening process of cement may be utilized to control 
the quality of the output. 

Additional abstract (previously unpublished).—Soluable silica plays an important 
role in the hardening processes of cement. Also it serves as an indicator of the extent 
to which clinker has been burned, since properly burned clinker contains all but 
traces of its SiO, in a form readily decomposable and rendered soluble by acid treat- 
ment. Place 2 g. of powdered clinker ground to approximately 200-mesh size, in a 
400-cc. porcelain dish and moisten with a stream of H,O (50 cc.) to prevent lumping. 
Add 150 cc. of boiling HCl (1:3). Heat for 2 minutes and decant while boiling 
hot through a 11-cm. filter paper. Cover the residue with HCl (1: 3), boil 5 minutes 
and decant through the same filter paper. Repeat until the solution is no longer 
yellow. Boil and decant the residue two or three times with 5 per cent NaOH 
solution, and wash three times with H,O by decantation. Transfer the residue to the 
filter, ignite and weigh as insoluble silica. The value subtracted from the total 
SiO, gives the soluble silica present in the clinker. Very good results are claimed 
for this method from the chemical standpoint and as a means of measuring the 
degrees of clinker burning. 


Abstractor’s Note—This procedure is very similar to the wdited proposed by 
Kriege (7), both as to plan and technic, although no statement is made concerning this 
method which appeared a year previous. (H. F. Kriege.) 


(9) E. E. Butterfield, ‘‘Analytical Properties of Set and Hardened Mortars,” 
Proceedings, Am. Soc. Testing Mats., Vol. 25, Part II, p. 283 (1925); 
a abstracted in Chemical Abstracts, Vol. 19, p. 2870 (1925). 


The cement content may be calculated from the determination of the CaO in 
mortars proportioned by the method of mortar voids or with inundated sand with 
an average variation of 1 per cent. In other samples the variation between cement 
used and cement found was 15 percent. (J. C. Witt.) 


(10) Domenico Meneghini, “Determination of the Quantity of Cement Used in 
Hydraulic Concretes,” Amnnail, Scuola Ing., Padova 2, p. 95 (1926); 
abstracted in Chemical Abstracts, Vol. 22, p. 3276 (1928). 


Finely pulverize a weighed sample (1 to 2 g. for cement; 10 g. for cement mix- 
tures) and treat with 250 to 300 cc. of boiling H,O. Add 100 cc. of HCl (density 1.05 
to 1.06) and after the liberation of CO: has ceased heat the mixture but do not allow 
to boil, wash by decantation with boiling H,O and filter the washings through a 
Gooch crucible. Treat the residue with about 75 cc. of N NaOH on the water bath 
at 80°C. Decant this alkaline liquor into the same filter previously used and wash 
the residue thoroughly with hot H,O. The filtrate contains all the active SiO; 
derived from the silicates that are attacked by this treatment. The SiO, is separated 
and weighed as SiO, and represents the so-called active SiO;, The method was con- 
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trolled by determining the active SiO; in fresh cement and in cement mixtures pre- 
pared under various conditions and allowed to stand for various lengths of time. 


(L. T. Fairhall.) 
(11) Daniel Florentin, Comptes rendus, Vol. 183, p. 53 (1926). P) per 
(12) H. Le Chatelier, Comptes rendus, Vol. 102, p. 1243. : 
(13) J. L. Heitzman, “Procedure for Analysis of Mortars,” Engineering News- 
Record, Vol. 97, p. 271 (1926); abstracted in Chemical Abstracts, Vol. 20, 
p. 3791 (1926). 

Weigh 1 g. of crushed and dried sample, add 500 cc. of dilute HCI (1:9) and boil 
until all the soluble matter isin solution. Filter, ignite, and weigh. This weight times 
492 equals sand content. Evaporate the filtrate to dryness, cool, add 200 cc. dilute 
HCl (1:1), warm until Fe salts are in solution and then add 50 cc. distilled H,O. 
After boiling, filter, ignite, and weigh. This weight times 500 equals approximate 
percentage of portland cement. Dirty sand would introduce an error in this calcula- 
tion. Determine CaO and MgO in the filtrate in the usual manner. Calculate the 
CaO and MgO in the cement by multiplying the latter by 0.625 and 0.032 respectively, 
and subtract these amounts from the total CaO and MgO found. The combined 


remaining CaO and MgO times 4,%° equals approximate percentage of lime. (R. E. 
Thompson.) 


a4) Daniel Florentin, “On the Determination of Soluble Silica in Cements, 
Mortars and Concrete,” Comptes rendus, No. 12, p. 621 (1926). 


One gram of cement is added in small portions to 50 to 60 cc. cold HCl (sp. gr. 
1.12). Chill, filter, wash the residue with a warm 5 to 6-per-cent Naz,CO; solution. 
Determine the SiO; in the filtrate in the usual way. The cement is calculated by 
dividing the SiO, content by 20 to 21 per cent. (H. F. Kriege.) 


(15) G. Gallo, “The Determination of Cement in Hydraulic Mixtures,” Giornale 
di Chimica Industria ed A pplicationes, Vol. 9, p. 313 (1927). 

The discussion includes the results of tests on three concrete specimens of known 
cement content analyzed by Kriege’s method (7) for the soluble silica and by Gallo’s 
ammonium chloride method for soluble calcium oxide after ignition of the sample. 
The former procedure gave rather uniformly high results, probably due to the presence 
of easily decomposable silicates in the sand and gravel. The results by the latter 
method were more varied and below the true cement content but closer to it than 
in the former case. (H. F. Kriege.) 


(1s) D. Meneghini, “Lettere Alla Redazione,”’ Giornale di Chimica Industria ed 
A pplicationes, Vol. 9, p. 54 (1927). 


_ Meneghini answers the claim of Florentin (14) to priority with a method of 
analyzing concrete for cement content by means of dilute HCl by referring to Kriege’s 


method @). Attention is called to the irregular behavior with pozzuolana cements. 
(H. F. Kreige.) 


(17) J. L. Heitzman, ‘‘ Procedure for the Analysis of Cinder Concrete,” Concrete, 
Vol. 32, p. 46, June, 1928. 
A 5 to 10-lb. sample is crushed to pass }-in. sieve. 
Cement.—A portion obtained by quartering is pulverized. Weigh 1-g. sample of 
the pulverized specimen into a beaker, add 30 to 50 cc. of HCl (1:9), warm on a hot 
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plate until all soluble matter is dissolved, filter, and wash well with small amounts of 
H.O. Dry the filter paper and residue to constant weight at 100° C. Transfer by 
brushing to a balance pan and weigh, disregarding the small amounts adhering to the 
paper. Multiply the weight of insoluble matter by 100 to obtain the percentage of 
sand and cinders in the concrete. Evaporate the filtrate to complete dryness, cool, 
add 20 cc. of HCl (1:1), warm, dilute to 50 cc. with H2O, heat to boiling, filter, wash 
thoroughly, ignite and weigh. This soluble silica content multiplied by 500 gives the 
percentage of cement in the sample. 

Sand and Cinders.—A 50-g. sample of the specimen crushed to pass }-in. sieve 
is treated with 100 cc. of HCl. Warm until solution is complete, filter, wash twice 
by decantation and finally on the filter. Discard the filtrate. Transfer the drained 
residue to an evaporating dish and separate the cinders from the sand by elutriation 
with Thoulet’s solution. (240-g. mercuric iodide plus 200-g. potassium iodide plus 
150-cc. water.) Best results are obtained by covering the aggregate mixture with 
the solution, stirring for 15 seconds, allowing 15 seconds for settling, and pouring off 
the floating cinders into another container. When the separation is complete, wash 
each aggregate by decantation, dry to constant weight, weigh and calculate to per- 
centage by weight. To convert to the volume basis, assume 45 lb. per cu. ft. for the 
cinders and 94 lb. for the cement and the sand. (H. F. Kriege.) 


8) V. Rodt, ‘‘ Determination of the Mechanical Mixture of Mortar and Con- 
crete. Ratio of Cement to Aggregate in the Mix,”’ Zement, Vol. 17, p. 
138 (1928); abstracted in Chemical Abstracts, Vol. 22, p. 3274 (1928). 


In a discussion of previous German methods of determining the cement content 
of concrete it is claimed that an error is introduced by the liberation of soluble or 
colloidal SiO, from parts of the aggregate as well as from the cement. In sands this 
soluble SiO: is derived chiefly from the silt or loam. This effect may be reduced by 
diluting the 1:3 HCl solution to 1:9 whereby the soluble SiOz liberated is less than 
0.1 per cent. The procedure is as follows: digest 10 g. of finely-ground sample with 
100 cc. of 1:9 HCl on the H,0 bath, boil for 2 minutes, filter at once and wash the 
residue off into a beaker with 100 cc. of 5-per-cent NazCO; solution and boil for 2 
minutes. Filter, combine the filtrates and determine the SiO, liberated by the usual 
methods. Ifthe silt content is known to be small 1:3 HCl digestion may be employed. 
The SiO, found is calculated to cement by using 22 per cent as the SiO, content of 
cement. Since the H,O of hydration is about 20 per cent of the set cement weight 
this correction must be added if the percentage composition of the concrete is to be 
stated in terms of the hydrated cement. (H. F. Kriege.) 


(19) L. G. Carmick, ‘‘The Determination of the Proportions of Constituents in 
Concrete,” Public Roads, Bureau of Mines, Vol. 9, p. 88 (1928); ab- 
stracted in Chemical Abstracts, Vol. 22, p. 3970 (1928). 


_ The proportions of cement, sand and stone in concrete are calculated from 
chemical analysis. (L. B. Miller.) 


(20) Heinrich Hart, ‘Determination of the Mix of Concrete,” Zement, Vol. 17, 
p. 319 (1928); abstracted in Chemical Abstracts, Vol. 22, p. 3275 (1928). 


Referring to Rodt’s article (18) it is claimed that the method described is limited 

to quartz sand-gravel concrete whereas in practice the aggregates vary so greatly 

in composition that the method will not apply generally. (H. F. Kriege.) 
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(21) Report of Subcommittee I on Definitions and Chemical Limitations of 
Committee C-1 on Cement, Proceedings, Am. Soc. Testing Mats., Vol. 
28, Part I, pp. 238-243, particularly p. 242 (1928). 


(22) G. Baire, “‘ Determination of Soluble Silica in Pozzuolana Cements,” Chimie 


Abstracts, Vol. 24, p. 5453 (1930). 


The usual method for the determination of soluble SiO, in portland cements 
(solution in HCl under definite conditions) gives low results with pozzuolana cements 
either alone or in admixture with portland cement, because of incomplete decompo- 
sition and solution of silicates which are enclosed in SiOz insoluble in acids. The 
Florentin method (Chemical Abstracts, Vol. 20, p. 3069 (1926)) also gives low results. 
The Cayeux method (treatment of the sample with cold 20-per-cent KOH for 20 
hours and then for 4 hours at 50 to 65° C.) gives good results with straight pozzuolana, 
but not with mixtures containing portland cement because the silicates are incom- 
pletely decomposed. For mixed pozzuolana-portland cements Baire proposes com- 
bining the two methods as follows: treat 1 g. of sample with 100 cc. H2O, add 25 cc. 
1:1 HCl while stirring, rapidly heat till the solution is light yellow, filter immediately 
through an ashless filter, wash 6 times with boiling water, wash the precipitate into 
an evaporating dish, incinerate the filter and add to the precipitate, dry almost 
completely, add 100 cc. of 20-per-cent KOH (density 1.177), let stand 20 hours with 
occasional stirring, keep 4 hours at 50 to 65° C., decant the solution, washing 4 or 5 
times with cold water by decantation, filter, wash 5 times with boiling dilute HCl 
(1:9) and finally 7 or 8 times with boiling water; let the decanted solution and de- 
canted washings stand several hours, decant the clear solution, filter the precipitate 
and wash as above, ignite the 2 filters, fuse with Na2xCO; plus K,CO; and determine 
SiO, in the melt, giving insoluble SiO, in the sample. Soluble SiO: is obtained by 
difference from the total SiO... (A. Papineau-Couture.) 


2 et Industrie, Special Number, March, 1930, p. 298; abstracted in Chemical 


(23) J. L. Heitzman, ‘Analysis of Complicated Concrete Mixes,” Rock Products, 
Bo Vol. 33, No. 23, p. 62 (1930); abstracted in Chemical Abstracts, Vol. 25, 
a p. 184 (1931). 

The methods outlined are designed to cover the determination of the cement 
content and the properties of aggregates used in concrete containing sand, cinders, 
slag and natural aggregates. The cement content is found by digesting portions of 
the pulverized sample with warm HCl (10-per-cent), filtering, washing, and deter- 
mining the silica in the filtrate in the usual way. The insoluble fine and coarse 
aggregates are separated by elutriation with Thoulet’s solution if sufficient difference 
in specific gravity occurs. Otherwise, the original concrete must be broken up by 
heating, quenching, rubbing or gentle grinding as outlined by Burke (6). In specimens 
observed to contain slag, some of this constituent must be removed from the concrete 
and analyzed separately. Knowing the soluble silica or lime in the cement (A), 
the slag (B) and the mixture (C), the percentage of slag in a 100-per-cent mixture of 
cement and slag is as follows: 


A-C 
age X = 100 
A-B 


The presence of cinders in the concrete is verified in the insoluble residue by the 
occurrence of coke or unburned coal. Physical and chemical characteristics of the 
coarse aggregates should be determined on pieces obtained from the concrete mass 
by thermal disintegration and quenching. (H. F. Kriege.) 
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Note.—These procedures are the same method of determining the cement 


] 
content outlined by Kriege (7) except for several refinements suggested by him. Even : 
ae accuracy sufficient to be upheld in the courts is obtained. 


(2a) A. K. Light, “Determination of Cement Content of Concrete,” Journal 
Soc. Chemical Industry, Vol. 49, p. 77 T (1930); abstracted in Chemical 
Abstracts, Vol. 24, p. 1953 (1930). 
Moisten 10 g. of 100-mesh sample with hot water, and stir to prevent lumping, 
_ Add slowly, while stirring, 100 cc. of 1:3 HCl. Allow to settle after effervescence 
ceases. Decant through a Gooch crucible. Wash the residue in the beaker twice | 
_ with hot water by decantation. Add 75 cc. of a 4-per-cent NaOH solution to the _ 
residue and heat to 75 to 80° C., stirring constantly for 10 to 15 minutes, then allow _ 
to settle. Filter and wash by decantation through the same Gooch crucible into the _ 
previous acid filtrate. Transfer all of the residue to the Gooch crucible and wash 
thoroughly with hot water. Evaporate the solution to dryness, bake, moisten with | 
concentrated HCl and bakeagain. Take up with 75 cc. of 1:4 HCl and boil to dissolve pa 
all soluble matter. Filter, wash with dilute HCl and hot water, ignite the residue in re 
aplatinum crucible and weigh. Moisten with concentrated H:SQ,, add 10to1Scc.of 
HF and again evaporate, ignite and weigh. The loss is SiO, liberated from cement. _ 
Divide by 0.215 to obtain percentage of cement in concrete. (H.C. Parish.) 


a (2) A. K. Light, “‘Checking up on the Concrete Mix,’”’ Contract Record and 
Engineering Review, Vol. 44, p. 1048 (1930); abstracted in Chemical 
Abstracts, Vol. 24, p. 5962 (1930). 

The methods of Burke (5) and of Kriege (7) for determining the composition of — 
_ concrete are described and their limitations discussed. In the former the constituents — 
are physically separated after heating the specimen in a muffle at 600 to 700° C., 


while the latter is based on the difference in the state of combination of the Siinthe 


cement and in the aggregate, the Ca silicates of the cement being analytically sepa- 7 
rated from the and Al silicates of the aggregate. The mix employed in the 


_ of these methods. (E. R. Thompson.) 


2s) A. K. Light, “Determining the Constituents of Hardened Concrete,” Con-— 
crete, Vol. 37, No. 4, p. 35, October, 1930. 
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THE EFFECT OF AGGREGATE AND OTHER VARIABLES ON THE 
ELASTIC PROPERTIES OF CONCRETE 


By P. M. Noste? 

In most of the state of Kansas as well as adjoining states, there is a lack 
of material suitable for use as coarse aggregate in concrete. In many of these 
localities, however, there is an abundance of sand and sand-gravel in stream 
beds and pit deposits. At the present time considerable quantities of this 
type of material are being used as “‘total” aggregate in concrete construction. 
Very little information is available concerning the elastic properties of concrete 
made with this type of aggregate. Earlier investigators have used mixed 
aggregates almost entirely. This investigation was instituted to obtain infor- 
mation on the elastic properties of sand-gravel concrete in particular, and also 
to determine the effects of various types of coarse aggregates on these properties. 

Other variables studied, include the condition of loading, fineness modulus, 
richness of mix, water-cement ratio, age at test, moisture content and ultimate 
strength.” 

This work has been conducted by the Engineering Experiment Station of 
the Kansas State College at Manhattan, Kans. The work has been under 
the direction of C. H. Scholer, Professor of Applied Mechanics and Engineer 

| 


The tests are divided into two groups depending upon the type of aggre- 
gate used. In the first group all specimens are of sand-gravel concrete and in 
the second group mixed aggregate concrete. 

Sand-Gravel—This aggregate is a clean, hard, siliceous sand-gravel of 
glacial origin obtained from alluvial deposits in northern Kansas. The material. 
has a fineness modulus of about 3.50 as it comes from the pit. Practically all 
of this material will pass a 3-in. mesh sieve, and from 4 to 8 per cent is retained 
on the #-in. mesh sieve. All of this material was screened over the No. 28 
sieve and the two portions recombined to obtain the desired fineness modulus 
for each series of specimens. 

Data are reported for the sand-gravel group of specimens covering the 
effect of the following variables on the elastic properties: — 

Fineness modulus (varying from 3.5 to 4.4); 
Richness of mix (varying from 1:3 to 1:5); 

Water-cement ratio (varying from 0.6 to 0.9); 

Age at test (varving from 14 days to 1 year); 

Moisture content; and pad! wil) 


iInstructor in Applied Mechanics, Kansas State College, Manhattan, Kan ph 
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Mixed Aggregate——Kansas River sand obtained at Manhattan, Kans., was 


used as fine aggregate for the mixed aggregate specimens in the second group. 


_ This is a clean, granitic sand having a fineness modulus of about 2.75. 

The coarse aggregates used in this group of specimens were as follows: 

1. Local limestone from a quarry near Manhattan, Kans.; a soft, white 
limestone. This stone is not recommended for use in Eoigholt because of 
slight indications of unsoundness. 

2. Moline limestone from quarries near Moline, Kans.; a fairly dense 
gray limestone used extensively in Eastern Kansas as a coarse aggregate, but 


requires close inspection to avoid shale and unsound material. 


3. Lincoln sandstone from Lincoln County, Kans.; a gray sandstone of 
- superior quality consisting of a siliceous sand cemented with calcium carbonate... 
4. Joplin flint obtained from Cherokee County, Kans.; a chert obtained 
as a by-product of the lead and zinc industry in Southeastern Kansas. This 
material is used quite extensively as coarse aggregate in this district. 

5. Silverdale gravel, a hard, flinty gravel obtained from alluvial deposits 
in Cowley County, Kans. 

The coarse aggregate was screened over the }, 3-in. and No. 4 sieves, and 
recombined in the following proportions: 


PERCENTAGE 


SrevE OPENING RETAINED 


Fineness Modulus 


Data are reported for the following variables in this group: 
Type of aggregate; 
Water-cement ratio; 
Age at test; 


The gradation and mix were constant for this group. tt” 
Cement.—The cement used was a standard brand of portland cement. 
Sufficient cement was obtained at one time to make all of the specimens, and 
was thoroughly mixed in a concrete mixer and stored in air-tight galvanized 
cans until it was used. Water was used from the college supply obtained 
from wells. 
PROPORTIONING AND MIXING 


All mixes are expressed by dry and rodded volumes. Mixes for the sand- 
gravel specimens are expressed as one volume of cement to a given number of 
volumes of sand-gravel or “total aggregate,” and vary from 1:3 to 1:5. 
All of the mixed aggregate specimens are made with a 1:13:34 mix. The weight 
of cement was assumed to be 94 lb. per cu. ft. 

The amount of mixing water is expressed as the ratio of the volumes of 
water and cement. In making the sand-gravel specimens, allowance for absorp- 
tion and evaporation was made by adding water in the amount of 0.5 per cent 
of the weight of the aggregate. For the mixed aggregate specimens this allow- 


ance was taken care of by soaking the coarse aggregate for several hours and 
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Mixing was done in a barrel mixer which ran at about 18 r.p.m. The dry 
materials were thoroughly mixed before the water was added. Mixing was 
continued after the water was added until all material appeared to be well 
mixed, about 134 to 2 minutes. 


TABLE I.—DATA ON SPECIMENS OF SAND-GRAVEL. 


Modulus of Elasticity, Z, 
lb. per sq. in. Poisson’s Ratio 


56 
days 


Cement Factor, 
barrels per cu. yd. 
28-day Compres- 
sive Strength, 

3 by 6-in. Cylinder, 


Water-Cement 


Mix by Volume 
Ratio 


Slump, in. 


Fineness 
Modulus 
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TABLE II.—DatTA ON SPECIMENS OF MIXED AGGREGATE. 


28-day | Modulus of Elastici 
Cement | Com- icity, 
Coarse Fasten, qrenve Ib. per sq. in. Poisson’s Ratio 
ren; 
.'| per. |3by 6-in. 
. |Cylinders, 
Ib. per 
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Lime- 
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The slump, flow and weight per cubic foot were obtained for the concrete 
before the specimens were made. 


The weight per cubic foot for the concrete was obtained in the same manner 
as for the dry aggregate. : 


NOBLE ON EFFECT OF AGGREGATES ON 5 
#8 - days | days | days | days = 3 
BZ 
537 0.182| 0.204] 0.176] 0.216 
837 00| 0.164| 0.184] ....| 0.206 
137 00| 0.159| 0.194] 0.204] 0.213 4 
437 00| 0.171) 0.174} 0.205] 0.198 
5357 00} 0.204] 0.199] 0.173] 0.198 
8357 00} 0.188] 0.137| 0.180] 0.213 
546 0.222| 0.180| 0.234] 0.204 7 
146 0.155| 0.190] 0.193| 0.207 
547 0.197| 0.215] ....| 0.195 
847 0.192| 0.192] 0.225] 0.162 
147 0.183] 0.182) 0.187| 0.207 
447 0.196] 0.158] 0.205] 0.194 
548 0.164] 0.174) 0.196| 0.177 
148 0.179} 0.184] 0.183} 0.219 
549 0.198} ....| 0.204] 0.198 
149 0.167| ....| 0.176| 0.192 
1457 0.211] 0.180} 0.216] 0.255 
4457 0.144] ....| 0.212) 0.193 
857 0.400} 0.306] 0.319| 0.303 
157 0.166] 0.182| 0.215] 0.214 4 
457 | 0.173] 0.181| 0.209) 0.194 
| 
Number 
ys 
8q. in T 
d L6.....]) L 0 0.213] 0.184) 0.210 
d 0 0.190 0.197 0.212 
0.210} 0.219 
0.200) 0.198) 0.192 
0.138] 0.180}0.208 
5. 0.164| 0.169] 0.201 «3, 
0.142| 0.167| 0.166 
ht 0.121] 0.224) 0.167 
0.111] 0.198] 0.161 ¢ 
of 0.166| 0.180] 0.166 
0.234] 0.192| 0.155 
nt 
ind 
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Consistency tests for slump and flow were made in accordance with the 
usually accepted methods. 

Data for slump, cement factor and 28-day compressive strengths are given 
in Tables I and II. 


Test SPECIMENS 


Each series of specimens in the sand-gravel group consisted of five 6 by 
12-in. cylinders for determining the elastic properties, and three 3 by 6-in. 
cylinders for determining the 28-day compressive strength of the concrete. 
For the mixed aggregate group, each series consisted of four 6 by 12-in. cylinders, 
and six 3 by 6-in. cylinders for determining the 28 and 56-day compressive 
pee wr of the concrete. All of the —" in a single series were made in 


Fic. 1.—Axial Compressometer (side view). 


In general, the 6 by 12-in. cylinders were made in steel molds. Some of 
the earlier series were made in machined cast-aluminum molds. The specimens 
made in these molds showed considerable discoloration and pitting of the 
surface in contact with the aluminum. While it was not definitely decided 
that there was any injurious effect on the concrete, the use of these molds was 
discontinued and steel molds substituted. The molds were placed on machined 
cast-iron base plates which gave the bottom of the cylinders a comparatively 
smooth surface. The concrete was rodded in the same manner as that used 
for determining the weight per cubic foot of aggregate. All molds and plates 
were greased before using. 

The 3 by 6-in. strength specimens were made in cylindrical steel molds 
using 4 by 4-in. glass base plates. The concrete was tamped in these molds 
by means of a 1-in. round tamping rod having a flat surface at the lower end. 

All specimens were removed from the molds the day after they were made 
and were stored in a “‘moist room” watt the day they were to be tested. to. 


DESCRIPTION OF STRAINOMETERS i 


Since there were no strainometers in the laboratory suitable for making 
the delicate measurements for determining the elastic properties of concrete 
cylinders, it was necessary to develop such instruments. A review of the 
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various types of instruments used by other investigators was made in an effort 
to determine which type would best suit the needs of the proposed tests. 

As a result of this study two strainometers were designed and built in the 
college shops. These strainometers are similar to those used by Mr. H. J. 
Gilkey at the University of Colorado,! and by Mr. Stanton Walker at the Struc- 
tural Materials Research Laboratory.’ 

Axial Compressometer—Details of the longitudinal or axial compresso- 
meter are shown in Fig. 1. This instrument is of the five-point clamp type. 
Three conical pointed set-screws at intervals of 120 deg. hold the lower ring 
rigidly in place on the specimen. The upper ring, to which the dial is rigidly 
attached, has only two set-screws which are diametrically opposite permitting 
the ring to rotate. The spindle of the dial rests against a rod which is rigidly 


Fic. 2.—Radial Extensometer Showing Hinge Arrangement. 


attached to the lower ring. The hinged joint while maintaining a constant 
distance of 6 in. between the two rings at the back, permits the upper ring to 
rotate with the deformation of the specimen. ‘The deformation as indicated on 
the dial then is twice the actual deformation of the specimen within the 6-in. 
gage length since the distance from the joint to the spindle is twice the distance 
from the joint to the set-screws in the upper ring. 

The arrangement of the hinged joint is shown in Fig. 1. It is made of two 
ball-and-socket joints of the type used on the valve push-rods of the Chevrolet 
motor car. The ball part of each joint is threaded into a lug welded to either 
ring. The sockets are riveted to a short rod. The joint is held together by 
means of the spring which is fastened at either end to the lugs. Six-inch spacers 
are used while placing the extensometer on the cylinder and are removed during 
the test. A lock-nut on each set-screw prevents movement between the ring 
and the set-screw. All set-screws are case-hardened. 


1 Discussion by H. J. Gilkey of paper by C. H. Scholer on “ Band Type Circumferential Extenso- 
meter for Poisson's Ratio Determinations,” Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 632 
(1930). 

*Stanton Walker, “ Modulus of Elasticity of Concrete," Proceedings, Am. Soc. Testing Mats., 
Vol. XIX, Part II, p. 510 (1919). 
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The particular advantages of this type of instrument are: (1) simplicity 
of construction and manipulation, (2) the average deformation of the specimen 
is indicated on a single dial and (3) the dial can be removed before failure of 
the specimen. 

Radial Extensometer.—The lateral or radial extensometer is shown in Fig. 2. 
This instrument consists of two arms, hinged at the back, with a dial fastened 
to one arm in front. The joint at the back is designed so that the two arms 
can be separated and threaded through the longitudinal compressometer 
after the latter is in place on the specimen. The points of contact with the 
specimen are two case-hardened, conical-pointed set-screws which are spaced 
equi-distant from the hinge and the spindle. A small spring between the two 


Fic. 3—Axial and Radial Strainometers on Specimen. 


arms at the front of the instrument holds the set-screws tightly against the 
specimen. These set-screws grip the specimen at points diametrically opposite. 
Thus the deformation indicated on the dial is twice the deformation on the 
diameter of the cylinder. This arrangement was adopted after some experi- 
mentation. As first built, the extensometer had two set-screws on one arm 
to hold it rigidly on the specimen. It was found, however, to be practically 
impossible to keep both points in contact with the cylinder. 

The hinge on the radial extensometer was originally built so that the two 
arms could be hooked together. This design allowed considerable play with 
resultant error in the readings but this was corrected by changing the joint to 
a swivel as shown in Fig. 2. 

The left arm of the instrument is held in a fork on the right arm by means 
of two conical pointed set-screws. These set-screws fit snugly into counter- 
sunk holes in the left arm. The only movement which this arrangement will 
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permit is in a plane at right angles to the axis through the two set-screws. 
The spindle of the dial and the two set-screws which grip the specimen lie in 
this plane. 

To separate the two arms, only the upper set-screw needs to be released as 
the clearance between the forks of the right arm is sufficient to permit the left 
arm to be slipped off of the lower set-screw. The lower set-screw is always 
locked in place. This arrangement allows the lateral extensometer to be 
threaded through the longitudinal extensometer after the latter is in place on 
the specimen, but still gives a very rigid joint when assembled. Both instru- 
ments in place on a specimen are shown in Fig. 3. 

The dials used for both extensometers are Federal Dial Indicators, Model 
85, manufactured by the Federal Products Corp., Providence, R. I. These 
dials are graduated to 0.0001 in. and have a range of 0.2 in. Tenths of a divi- 
sion can be estimated. 

The dials were calibrated by means of a set of Johannson-Ford gage blocks 
before any readings were taken on the specimens. These gage blocks are 
accurate to within 0.000005 in. 

Blocks varying by 0.001 in. were used to determine a range within which 
the dial readings were accurate. This range was then checked against blocks 
varying by 0.0001 in. It was found that by using only a certain range on each 
dial correct readings were obtained and no calibration chart or curve was 
necessary. 


e PREPARING THE SPECIMENS FOR TESTING 


To provide good bearing surfaces on the ends of the cylinders they were 
capped with a commercial sulfur capping compound. ‘The sulfur caps were 
found to be more satisfactory than a mixture of plaster of Paris and cement 
as they did not deteriorate from the effects of the moisture in the moist room. 
Since the specimens were not loaded to failure, but were returned to the moist 
room to be tested at a later date, it was desirable to have a capping compound 
which would not be affected by moisture. 

Specimens were removed from the moist room an hour or two before they 
were to be tested. This allowed the surface moisture to evaporate but insured 
a moist condition of the specimens during the tests. 

Two spring steel lugs were stuck on the cylinders with plaster of Paris 
at diametrically opposite points, at about the middle of the specimen. A small 
punch mark ‘in each of these lugs received one of the conical pointed set-screws 
of the lateral extensometer. Without these lugs the set-screws would work 
into the concrete during the test and cause erroneous readings. 

As soon as the plaster of Paris under these lugs had hardened, the extenso- 
meters were placed on the specimen. ‘The longitudinal compressometer was 
placed first, care being taken that it would not interfere with the lateral exten- 
someter. The spacers were then removed and the lateral extensometer 
“threaded” through the longitudinal compressometer. 

With the instruments in place the specimen was then placed in the testing 
machine. The dial on the longitudinal compressometer was made to read 
zero by adjusting the upper ball joint of the spacer at the back. The dial of 
the lateral extensometer was adjusted to zero by turning one of the set-screws 
which grip the specimen. ‘The set-screw was then locked in place with a lock- 
nut. The lateral extensometer was supported on the lower head of the testing 
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machine with a short block of wood to prevent it from turning about the set- 
screws. 

All tests were made in a 200,000-lb. Olsen universal testing machine. 
A head with a 3-in. spherical bearing had been made for this machine and was 
used in a large number of the tests. A heavy steel plate 1} in. in thickness and 
6 in. in diameter was used to distribute the load over the 6 by 12-in. specimens. 
Some of the later tests were made with a specially made head having a 6-in. 
spherical bearing. No variations in the results could be detected when these 
two heads were used on alternate tests on the same specimen. 

With the exception of the tests at an age of one year, practically all tests 
were made by applying the load by increments. Each increment of load was 
sustained until no increase in the deformation could be noted on the dial before 


REPORT OF COMMITTEE C-9 (APPENDIX VII) 


Fic. 4.—Autographic Recording Device; Used for Continuous Loading. 


the readings were taken. For loads up to 200 lb. per sq. in. this required about 
one minute. ‘Three minutes were allowed at higher loads. Readings were 
taken at increments of 2000 Ib. total load up to 10,000 lb., and at 5000 lb. 
increments above that load. 

In most cases the maximum load applied was about 1200 Ib. per sq. in. 
The load was then released and the specimen allowed to “rest” for 3 minutes 
and a second set of data taken. About 80 minutes were required to prepare 
each specimen, attach the instruments, and run the two tests. After being 
tested the specimens were returned to the moist room and kept until a later 
date when the tests were repeated. Tests were made at ages of 14, 28, 56 and 
112 days on the sand-gravel specimens, and at 14, 28 and 56 days on the mixed- 
aggregate specimens. 

At the present time, these same specimens are being tested at an age of 
one year. Since the 112-day tests, the specimens hav nm stored in labora- 
tory air which is fairly constant at 70° F. soot ay Pe 
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Continuous loads are being used in these tests and data taken by means 
of the autographic device shown in Fig. 4. The bronze drum is geared to the 
mechanism which drives the poise of the testing machine. The paper travels 
over this drum at a rate corresponding to the travel of the poise. Small pin- 
holes are burned through the paper by means of an electric spark. 

In running a continuous test, the poise is first set at zero with zero load on 
the specimen. ‘The corresponding point on the paper is marked by pressing 
a telegraph key and burning a hole. As the load on the specimen increases, the 
machine operator must keep the beam in perfect balance. A recorder watches 
the dial on the extensometer and burns a hole in the paper at equal increments 
of deformation. This can be done without stopping the machine. The dis- 
tance between pin holes represents to a given scale the increase in total load 
between the increments of deformation. 

If both axial and radial deformations are desired, two recorders and two 
spark gaps are used. It has been found convenient to record the load at incre- 
ments of five divisions of the dial for axial deformation and for each division of 
the dial for radial deformation. ‘The dials are graduated to 0.0001 in. About 
20 minutes are required to attach the instruments to a specimen and make two 
applications of the load. 

After the test is completed the ribbon of paper is torn off and the load at 
each mark scaled off and plotted. A celluloid scale graduated to read directly 
in pounds per square inch for a 6-in. cylinder has been found convenient for 
this purpose. Plotting is done over a glass plate which is lighted from below. 
A master sheet ruled to correspond to the increments of deformation used and 
placed beneath the coordinate paper on which the curve is to be plotted is a 
convenience in plotting. = | 
Discussion 

Speed of Loading—lIf a concrete specimen is stressed with extensometers 
in place and a constant load maintained, the readings on the dials will increase 
for several minutes. ‘This increase is due to the plastic flow of the cement 
paste and probably continues to some extent as long as the load is maintained. 
However, after two or three minutes the increase is so small that it can barely 
be detected on the dials. 

Since most of the loads to which concrete structures are subjected are 
loads of long duration, the question arose as to whether or not “flash” loads 
applied to the specimen would give the true stress-strain relation. It was 
finally decided to apply the loads by increments and to maintain each incre- 
ment of load until no further increase in the dial readings could be noted. 
All tests with the exception of those at one year of age are run in this manner 
unless otherwise noted. ‘The tests at one year are all “flash” loadings. 

Tests run on a number of specimens at ages as great as 4 months indicate 
that the speed of loading has very little effect upon either the modulus of 
elasticity or Poisson’s ratio. Several applications of loads up to 1200 lb. per 
Sq. in. were made on these specimens. The speed of loading was varied on the 
different runs from 2 minutes to 24 minutes. 

Data for typical specimens tested in this manner are given in the following 
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EFFECT OF REPEATED LOADS AND SPEED OF LOADING. 


Time from 0 to 1000 lb. per sq. in. unit stress. 


24 Minutes 2 Minutes 


Modulus of Be Modulus of 
Elasticity, E,| Poisson's Elasticity, E, 
Ib. per sq. in. Ib. per sq. in. 


4 115 000 


esos © 


‘ 


t 


Specimen No. 5484 


4 


@ 
w 
<= 
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first Loading 
Second loading 


Unit Deformation 


Fic. 5.—Stress-Strain Diagrams for First and Second Loadings. 


os Note.—Scale of radial deformation is twice that of axial deformation. 


--—- From a study of these data it appears that the speed of loading has no 
marked effect on the values of either the modulus of elasticity or Poisson's 
ratio within the limits of unit stress used in these tests. It is true that the 
values of the modulus of elasticity, E, are slightly higher for the “flash” loads 
but the difference is so small as to be negligible. The values of Poisson’s ratio 
are lower for the “flash” loads but again the differences are slight. 

It will be apparent that a considerable saving of time can be made by 
using flash loadings if the difference in results is not greater than that indicated. 
In all tests at one year, flash loads have been used. 

Repeated Application of Loads Within the Elastic Limit.—In general, the 
specimens were stressed to about 1200 lb. per sq. in. on two applications of 
the load, and only the second set of data recorded. However, in numerous 
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Specimen Age, days 
Run Poisson’s 
Numbe Ratio 
5.........| 4167000 0.204 8.........] 4292000 0.189 
No, 4472........| 140...... 6.........| 4182000 0.186 9.........| 4220000 0.190 
est verage..| 4154000 0.199 Average..| 4 262 000 187 
(| 2.........| 2725000 0.224 | 5.........] 2717000 2060 
- 0.208 6 -| 2695000 210 
4 192 ooo} 125. 4.........| 2660000 0.210 7 -| 2695000 210 
Q........-| 2645000 0.209 8 .| 2733 000 
Specimen No.83571 
4, 
4 
= at d 
Water-cement 0.7 Water-cement 0.8 
= 
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cases the data for both the first and second applications were recorded. Typical 
curves plotted for both sets of data are shown in Fig. 5. 
curves obtained shows no definite variation between the slopes of the curves 
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Fic. 6.—Variation of Modulus of Elasticity Between First and Second Loading. sie 
1200 |__| No. 8557 Specimen No. 53573 | 
a 
¥ 1000 Z 
YZ 
| 200 ut 
0 0.00010 0.00020 0 0.00010 0.00020 0.00030 0.00040 
“fae Unit Axial Deformation, in. per inch ae 
4 dy Fic. 7.—Effect of Repeated Loading on Modulus of Elasticity. Pal 
> -inw E:; = 4016 000 Ib. per sq. in. Ei; = 3 571 000 Ib. per sq. in. 
Ez = 4 115 000 lb. per sq. in. Ez: = 3 571 000 lb. per sq, in. 
a Es = 4 147 000 Ib. per sq. in. By = no record wt 
Es = 4 147 000 Ib. per sq. in. 3.571 
e Ey = 4.098 000 Ib. per sq. in. pon at” Es = 3521000 lb. persq.imn, 
Es = 4 147 000 lb. per sq. in. Es = 3 636 000 lb. per sq. in. 
is Ex = 4 098 000 Ib. per sq. in. i sdt-to-nottadl 7 = 3 509 000 Ib. per sq. in. us oct 
Fineness modulus....... 3.8 modulus....... 3. Pesto 
Water-cement ratio..... 0.7 Water-cement ratio ..... 0.7 % 
for the first and second applications. About as many specimens showed a 
€ decrease as did an increase. In a good many cases exactly the same values 7s 
of were obtained for both applications. 
1S 


When the values of modulus of elasticity, E, obtained for the second appli- 
cation were expressed as a percentage of the value obtained on the first appli- 
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A comparison of the 
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cation, it was found that the average of all of these percentages was 100. These 
values were then divided into groups according to the percentage of variation 

from the mean. The broken-line curve in Fig. 6 was obtained by plotting the 
number in each group against the percentage variation. The curve obtained 
follows very closely a normal probability curve. 

Figure 7 shows curves that were obtained from numerous repeated loads 
on the same specimens. Values of the modulus of elasticity obtained on the 
several applications are shown. From these curves and also from the above 
table, it is apparent that the effect of repeating loads within the elastic limit 
is very slight. 

TaBLE III—DEFORMATIONS OF TYPICAL SPECIMENS. 


Data for second 


No. 83574 


112 Days 


Modulus of Elasticity, 
Ib. per sq. in 


It would seem then that the values from any application of the load might 
be used. However, a study of the actual shape of the stress-strain diagrams 
in Fig. 5 will show that the curve for the second application of the load more 
nearly approaches a straight line than that of the first application. After the 
second application, very little change in the shape of the curve can be noted. 
The curve for the second application of the load has been taken as more repre- 
sentative of the actual condition of concrete and is used throughout this report. 

Typical stress-strain diagrams for the second application of loads on sand- 
gravel concrete are given in Figs. 8and 9. Table III gives detailed information 
on the deformation from which these curves were plotted. 

Failure of the concrete to regain its original dimensions upon removal of 
the load is indicated by the repeated curves of Fig. 7. Apparently the plastic 
flow is greater for the first loading than for the subsequent applications, but 
it continues to a certain extent for each application of the load. 
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ry 
Specimen 
Total Stress, No. 5471 No. 8471 No. 1465 
Ib. sq. in. 
* 28 Days 28 Days 112 Days | 
a “4 Axial Radial Axial Radial Axial Radial | Axial | Radial 
\ . (ez 0 0 0 0 0 0 0 0 0 
: 4 2000..... 70 16 3 17 3 17 2 12 3 
34 7 35 7 35 5 29 8 
P's 6000.....| 212 52 10 53 ll 52 7 44 10 
pe 10000.....} 354 91 18 91 17 85 13 74 18 
ae 15000.....} 530 144 28 138 26 129 22 117 27 
ee 20000.....| 707 193 40 187 36 182 32 161 37 
PS 25000.....| 884 246 50 237 |. 47 221 40 204 46 
we 30000.....} 1061 300 61 286 57 269 49 "247 58 
be, 35000.....| 1237 345 72 333 66 317 58 294 69 
4 40000.....) 1414 401 86 386 80 369 72 338 79 
45000.....) 1591 461 103 441 92 422 87 396 96 
. ' 50000.....| 1768 534 121 505, 112 484 109 450 115 
y - 55000.....| 1944 608 141 568 132 553 134 506 136 
60000.....) 2121 635 171 571 160 
65000.....) 2298 731 223 644 188 
70000.....| 2475 841 307 725 225 
ol 
Poisson’s Ratic 0.201 0.195 0.178 0.221 
581.000 3 759.000 3 952 000 4 167 000 
4 
q 
} 
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Stresses Beyond the “Elastic Limit.”—Both the axial and radial stress- 
strain diagrams are practically straight lines for loads within the limits usually 
allowed in design. This is especially true at the later ages. Secant values of 


2800 


Specimen Na 54 Specimen No. 64. 
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400 -£ 


0 
Axial =O 0.00020 0.00040 0 0.00020 0.00040 0.00060 
Radial O 0.0001I0 0.00020 0.00010 0.00020 0.00030 


Unit Deformation, in.per inch 
Fic. 8.—Typical Stress-Strain Diagrams. 
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the modulus of elasticity and Poisson’s ratio at 1000 Ib. per sq. in. have been 
used throughout this report, and in most cases do not vary materially from the 
initial tangent values. 
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At higher stresses both curves become concave downward, the fadial 
deformation increasing more rapidly than the axial deformation. A number 
of specimens were tested continuously to failure after the 112-day tests had 
been made. Shortly before failure the extensometers were removed from the 
specimen. ‘The rings of the axial extensometer could not be entirely removed 
without raising the head of the testing machine. To avoid this they were 
released and held free of the specimen. This prevented damage to the instru- 
ments on failure of the specimen. For loads slightly below the ultimate strength, 
the deformations increased so rapidly that it was impossible to take the readings. 
The increase of the radial deformation was much more pronounced than the 
axial deformation. 

From Fig. 9 it can be seen that at the higher stresses the curve for radial 
deformation is quite rapidly approaching the curve of axial deformation. 
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Fic. 10 Stress-Strain Diagrams. 


4058 lb. per sq. in. 


Should these two curves cross, the value of the non-elastic equivalent of Pois- 
son’s ratio at this point would be one-half since the scale of radial deformation 
is twice that of axial deformation. If this value is greater than one-half the 
volume of the material will increase; such a condition is improbable under a 
compressive load. It is the opinion of the author that if readings could be taken 
up to the instant of failure a value for this non-elastic equivalent of Poisson’s 
ratio of one-half would be found at this point. If the curves of Fig. 9 are 
extended until they intersect as suggested above, the unit stress at this point 
will be found to be very close to that actually recorded for each specimen. 
The ultimate strengths of these specimens are given on the diagrams. 

Previous Condition of Loading.—Five specimens were made in each series 
of the sand-gravel group and numbered consecutively from one to five. At 
14 days of age, specimen No. 1 was tested. At 28 days, Nos. 1, 2 and 3 were 
tested. At 56 and 112 days, all five specimens were tested. In the mixed 
aggregate group only four specimens were made in each series. Of these, two 
were tested at 14 days and all of the specimens in the series were tested at 
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28 and 56 days. The values given in the tables represent average values for 
the number of specimens tested at the given age. 

There is no indication from these tests that the values of modulus of elas- 
ticity, E, or Poisson’s ratio are affected by previous applications of loads within 
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the “‘elastic limit.” In a number of cases, specimens were loaded to a point 
beyond the ‘‘elastic limit” of the material. On subsequent tests it was very 
apparent that the material had been injured and the properties of the material 
had been permanently changed. Because of the limited number of observa- 
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tions no definite conclusions have been attempted in regard to the effect of 
previous loading. 
Effect of Character of Aggregate—The following coarse aggregates were 
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used in the mixed aggregate group of specimens: a ot 
Local limestone; a soft limestone; : 
walk, Moline limestone; a fairly dense, gray limestone; 
_ Lincoln sandstone; a dense sandstone composed of siliceous sand 
. cemented with calcium carbonate; 
Joplin flint; a very hard impervious chert; iS 
es Silverdale gravel; a very hard chert similar to Joplin flint. __ 


Fine aggregate used was Kansas River sand with a fairly constant fineness 
modulus of about 2.75. 
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FiG. 13,—Relation of Modulus of Elasticity to Age. 


_ -_[n this group a 1:13:34 mix was used throughout. The gradation of the 
aggregates was kept constant and the coarse aggregate was soaked and surface 
dried to eliminate variations in absorption. The water-cement ratio was 
varied from 0.6 to 0.9. Typical stress-strain diagrams for these specimens are 
given in Figs. 10, 11,and 12. Figure 10 also shows the curves for a neat cement 


Curves shown for the mixed aggregate specimens are chosen from the 0.7 
water-cement ratio series for each type of aggregate at an age of 28 days. 

There is a very pronounced difference in the slopes of the curves for the 
different types of aggregate. The curves for the hard, flinty aggregates are 
much steeper than for the softer aggregates. This is further emphasized in 
the diagrams showing the relation of modulus of elasticity to age in Fig. 16. 
It is interesting to note the way in which the two flinty aggregates are grouped 
together with extremely high values of E; the sandstone and the dense lime- 
stone are grouped together with somewhat lower values of E, and the soft 
limestone even lower. This grouping is quite distinct for each water-cement 
ratio and at all ages. 
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Since the deformation represented by the curves is partly an elastic defor- 
mation of the aggregate, it is reasonable to expect that the higher values of E 
would a obtained for the concrete made of the harder aggregates. 
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15.—Relation of Modulus of Elasticity to Age. 
Age at Test—The effect of age upon the modulus of elasticity is shown 

by Figs. 13, 14, 15 and 16. 

These curves show a rapid increase in the value of E with age up to 56 


days. From 56 to 112 days, about half of the curves show a slight increase 
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in the value of E while the rest show a very slight decrease. It is possible that 
the effect of loading at earlier ages has been to decrease the modulus of elas- 
ticity at the later ages. Reports of other investigators, however, indicate 
that the modulus of elasticity is increased by previous loading. 

Tests on these specimens at an age of one year are in progress at the present 
time. Available data at this age indicate a decided decrease in the value of E; 
some values being even lower than those obtained on the 14-day tests. Because 
of the fact that these cylinders were not returned to the moist room after the 
112-day tests, but were stored in laboratory air at room temperature, there 
is some question as to the correct interpretation to place on the one-year tests. 
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Fic. 16.—Relation of Modulus of Elasticity to Age. 
Although some other investigators have reported a decrease in the value of 
E at later ages, it hardly seems possible that such large decreases as our results 
indicate could be due to this factor alone. It is quite probable that it is due 
more to the change in curing conditions or to the previous loading. Further 
investigation of the effect of age is being planned. 

In general, the value of E for each series in the sand-gravel group at a given 
age is based upon one specimen at 14 days, an average of three specimens at 
28 days, and five specimens at 56 and 112 days. In the mixed aggregate group, 
the values are based upon an average of two specimens at 14 days and four 
specimens at 28 and 56 days. It is interesting to note that the deviation of 
the value of E for any specimen from the average value for the series exceeded 
10 per cent in only 14 cases. 

No definite conclusions can be drawn in regard to the effect of age upon 
Poisson’s ratio. However, the following comparison of the average values of 
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Poisson’s ratio for all specimens tested at the different ages indicates a gradual _ 
increase with age. 
AGE, DAYS Poisson's RATIO 
0.20660 


‘Figure 16 emphasizes the effect of the character of the coarse aggregate upon 
the value of the modulus of elasticity. The grouping of the — of wr 
is shown particularly well. 
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of Pree of variations in the yin lhe of the aggregate for the sand-gravel 
specimens. The fineness modulus was varied from 3.5 to 4.4. Curves are | 
given for various mixes and water-cement ratios at three different ages. It is 
quite apparent that for this type of concrete there is a very decided tendency 
for the value of E to increase with the fineness modulus. . 
There is no definite relation between ‘the fineness modulus and Poisson’ ae i 
ratio within the limits of these tests. 
Richness of Mix.—The effect on the modulus of elasticity of variation in 
the richness of the mix for sand-gravel concrete is shown in Fig. 18. — 
P—I—27 
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are given for each fineness modulus used and a water-cement ratio of 0.7 at ages 
of 28, 56 and 112 days. It is interesting to note that E is a maximum for a 
mix of 1:34 or 1:4, and drops off somewhat for both richer and leaner mixes, 
though to a greater extent for the leaner mixes. However, the richer mixes 
show a greater increase in the modulus of elasticity with an increase in age. 
At 112 days two of the groups of specimens show a maximum value of E for 
the 1:3 mixes. Similar results have been reported by Davis and Troxell. 

Variation in the richness of mix has no pronounced effect upon the value 
of Poisson’s ratio. 
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Water-Cement Ratio.—Figures 19 and 20 show the effect on the modulus 
of elasticity of variations in the water-cement ratio. The curves for a 1:4 mix 
of sand-gravel aggregate for two gradations and four ages are given in Fig. 19. 
Figure 20 shows the curves for the different types of coarse aggregate at two 
different ages. All of the curves show lower values of E for the higher water- 
cement ratios. There is some tendency to reach a maximum for a water- 
cement ratio of 0.7 with a lower value at 0.6. This may be due to the fact 
that in general, the mixes using a water-cement ratio of 0.7 are more workable 
than the drier mixes. 

Comparative values for the various types of coarse aggregate used are well 
shown in Fig. 20. 


1R. E. Davis and G. E. Troxell, ‘‘ Modulus of Elasticity and Poisson's Ratio for Concrete, and the 
Influence of Age and Other Factors Upon These Values,”” Proceedings, Am. Soc. Testing Mats., Vol. 29, 


Part II, p. 678 (1929). 
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Oven Drying.—Figure 21 shows the effect of oven drying upon the modulus 
of elasticity. The first curve shows the value of E at 112 days and in a moist 
condition. ‘The specimen was then placed in an oven and maintained at a 
temperature of about 100° C. for a couple of days, after which it was allowed 
to stand in the laboratory until tested at 117 days. The third curve was 
obtained after the specimen has been soaked in water over night and allowed 
to stand in the moist room for several days. The specimen was again returned 
to the moist room and a fourth test run in a moist condition at 139 days. The 
fifth curve was obtained with the specimen again in a dry condition. The last 
curve was obtained after the specimen had been soaked and returned to the 
moist room for several days. 

This test probably does not give a true idea of the effect of moisture on 
the value of E. The difference in the values obtained shows that the specimen 
had been permanently injured. This is probably due to the effect of the high 
degree of heat more than the driving off of moisture. These two variables 
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Fic. 21.—Effect of Oven-Drying on Modulus of Elasticity; Oven Temperature 
100° 'C. 


have not been separated in this test and therefore no definite conclusions can 
be drawn as to the effect of either variable by itself. 

28-day Strength—Figure 22 shows the relation of E to the 28-day strength 
as obtained on 3 by 6-in. specimens. Each point plotted indicates the average 
of the number of specimens tested in a series at 28 days. The full line curve 
is an average curve for the sand-gravel or “total aggregate’”’ specimens. The 
dotted line represents the 1924 Joint Committee! recommendations for values 
of E based upon the 28-day strength. 

It will be noted that the values of E for the ‘‘total aggregate” and the 
local limestone are not far from these recommendations. For the Moline 
limestone and Lincoln sandstone the values are about 50 per cent higher than 
the recommendations and for the two flinty aggregates they are about 100 per 
cent higher. It is apparent that in determining the value of E to be used in 
design, it is not always sufficient to depend solely upon the 28-day strength of 
the concrete to be used. 


1 Report of Joint Committee on Standard Specifications for Concrete and Reinforced Concrete. 
See Proceedings, Am. Soc. Testing Mats., Vol. 24, Part I, p. 303 (1924). 
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Of the variables studied in this investigation, the character of the i 
gate has the greatest effect upon the values of the modulus of elasticity. Within 
the limits of this report, the variation in E may be as great as 100 per cent 
between the soft limestone and the flinty aggregates. This difference is quite 
noticeable in all of the curves plotted for mixed aggregate concrete. 

There is no definite relation between the modulus of elasticity and the 
ultimate 28-day strength for concrete made of various types of aggregate. 
There is, however, some indication that for a given type of aggregate the 
modulus of elasticity increases with the ultimate strength. 

Since under certain conditions such as temperature changes an increase 
of 100 per cent in the value of E may mean an increase of 100 per cent in the 
unit stresses actually existing, the design of any important structure should be 
preceeded by a careful investigation of the elastic properties of the material 
to be used. 


7000 000 
® 6 000000 
ms 000 000 


420 Report or Commirrer C-9 (AppPENprx VII) 


a 


o 


Curve for Total 
2 4 000 000 Aggregate 


3 000000 fix Joint Committee (1924) | 


Total A regate 
° local 
Moline Limestone 
+ Lincoln Sandstone 
© Joplin Flint 

4 Silverdale Gravel 


1000 2000 3000 4000 5000 6000 


ro 
oO 
oO 


= 
> 
2 


Ultimate Strength, lb. per sq. in. 
rho. 22.—Relation of Modulus of Elasticity to Compressive Strength, 


Compressive strength from 3 by 6-in. cylinders 
Modulus of elasticity from 6 by 12-in. cylinders 


Pe Increased knowledge of the variations in the elastic properties of concrete 
-_-will eventually lead to a revision of accepted values to provide for wider varia- 
tions in materials. 


CONCLUSIONS 


a 1. Variations in the speed of application of loads below the “‘elastic limit” 
have no great effect upon either the modulus of elasticity or Poisson’s ratio. 

2. The effect on the modulus of elasticity and Poisson’s ratio of repeated 
loads within the “‘elastic limit” is very slight for secant values at 1000 lb. per 
sq. in. 

3. The stress-strain diagrams for the second application of a load below 
the “‘elastic limit” more nearly approach a straight line than those for the first 
application. For repeated applications after the second loading, very little 
change in the shape of the curves can be noted. 

4. At stress beyond the “elastic limit,” the radial deformation increases 
more rapidly than the axial deformation. A maximum value of Poisson’s 
ratio of one-half is indicated. 
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5. There is a very pronounced difference in the shape of the curves for 
different types of aggregate. The curves for the hard flinty aggregates are 
much steeper than for the softer aggregates. The very marked effect of vari- 
ations in aggregate upon the value of the modulus of elasticity is particularly 
significant, the extent of this variation being such that it should by all means 
enter into the design of reinforced concrete structures. 

. 6. The value of £ increases quite rapidly up to 56 days of age. After 
this age the increase is less rapid and there is some indication that there is a 
decrease at later ages. Poisson’s ratio apparently increases very slightly 
with age. 

7. For sand-gravel concrete there is a decided tendency of the value of 
E to increase with an increase in the fineness modulus. There is no definite 
relation between the fineness modulus and Poisson’s ratio within the limits 
of these tests. 

8. A maximum value of E for sand-gravel concrete was obtained for mixes 
of 1:33 to 1:4 with lower values for the richer and leaner mixes. However, the 
richer mixes show a greater increase with age. 

Variation in the richness of mix has no pronounced effect on the value of 
Poisson’s ratio. 

9. Maximum values of the modulus of elasticity occur for a water-cement 
ratio of 0.7. 

10. The very pronounced decrease in the value of the modulus of elasticity 
due to drying at 100° C. shows that the properties of the concrete were mater- 
ially changed. A more detailed study should be made to determine the effects 
of moisture content and of drying at various temperatures. Other investi- 
gators have observed that the boiling of concrete and drying at high tempera- 
tures permanently alters the character of the concrete. 

11. There is no definite relation between the modulus of elasticity and the 
28-day strength for concrete made of various types of aggregate. For a given 
aggregate an increase in the ultimate strength is accompanied by an increase 
in the modulus of elasticity. 
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D. A. Aprams.'—Referring to the paper Mr. Noble, it 
would be a distinct improvement if the extensometer were designed - 
_ so that the movable ring would not be compelled to rotate against — 

_ the friction that holds it in place. That can be easily done by pro- 
viding an auxiliary floating ring which rests on the lower fixed ring 
by a two point contact. Instruments are available which are based — 
on this principle. 

Mr. W. A. SLATER.2—During the past year results have been 


comments on the modulus of elasticity. Mr. Glanville says: 


It is demonstrated that during loading the relation between stress and 
_ strain, for concretes of the types tested, departs from direct proportionality _ 
Be by an amount depending on the creep taking place, and therefore on the rate _ 
“ of loading. The true modulus of elasticity is that which would theoretically be _ 
obtained with instantaneous oa and this is equal to the tangent value at 


R. E. Davis‘ has also pointed out that the flow in concrete is pro- 
portional to the stress applied. If these conclusions are correct, it 7 
follows that the straight-line formula for computation of the stresses — 
in a concrete beam is not merely the most convenient analysis to use, 
but it is exact. 
: To test the correctness of these conclusions, tests were made on | 
twenty-seven 6 by 12-in. concrete cylinders at Lehigh University in _ 
which the length of time required for applying the load was decreased _ 
Bains from twenty minutes to one second. 7 
The concrete was of 1:2.17:3.26 mix by weight of the dry ma-_ 
: terials and the net water content was 39 gal. per cu. yd. of concrete, 
or 6.5 gal. per sack of cement. An amount of water corresponding 
to 0.7 per cent of the weight of the dry aggregates was added to the | 
mix to compensate for absorption. The concrete was mixed for one 


1 Consulting Engineer, New York City. ¢ 
2 Research Professor of Engineering Materials, and Director, Fritz Engineering 
Lehigh University, Bethlehem, Pa. 
2 W. H. Glanville, “The Creep or Flow of Concrete Under Load,”’ Department of Scientific and 
Industrial Research, Building Research, Technical Paper No. 12. ; 
*Raymond E. Davis and Harmer E. Davis, “Flow of Concrete Under the Action of Sustained | 
— Journal, Am. Concrete Inst., March, 1931, p. 865. 
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minute dry and three minutes wet, in a mixer of 2.5 cu. ft. capacity. 
Each batch had sufficient material for nine cylinders. Three batches 
were required for the series and all three were made on the same day. 
The consistency of the concrete corresponded to an average slump of 
3 in. The cylinders were made and capped in accordance with 
ordinary laboratory practice and moist-cured until reaching an age 
of 28 days. Steel plugs, 3 in. in diameter and } in. in thickness were 
set in the concrete so as to form two 8-in. longitudinal gage lines, one 
on each end of a diameter of the cylinder. Five cylinders from each 
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_ Fic. 1.—Modulus of Elasticity of Concrete Determined at Different Speeds. >i 3 


batch (making a total of 15 cylinders) were so prepared. These plugs 
were set in the concrete with neat cement paste. 

When 28 days old, the cylinders having steel plugs were taken 
to the testing laboratory of the General Steel Castings Co. at Eddy- 
stone, Pa., and tested for modulus of elasticity in an Emery-Tatnall 
hydraulic machine of 100,000 Ib. capacity. The machine was equipped 
with a telemeter which registers the hydraulic pressure. The deforma- 
tion of the cylinders was measured by means of two 8-in. telemeters 
(one on each side of the cylinders), clamped against the steel plugs. 
All the telemeters and an electric timer were connected to an oscillo- 
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graph equipped with a photographic recording camera. With proper 
adjustment this equipment gave a photographic record of the load 
and deformation. Five rates of testing were used, and three cylinders 
were tested at each rate. The rates at which the cylinders were 
loaded corresponded to the time required to bring the load from 
zero to 90,000 lb. in 10 minutes, 2 minutes, 25 seconds, 5 seconds, and 
1 second, respectively. Two cylinders for the ten minutes testing 
time were tested on the day scheduled, and the third on the following 
day at which the time required for testing the third cylinder was 
about 20 minutes. This difference in time was probably due to the 
difference in oil temperature on the two days. 
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| 7 — cylinders from each batch, or a total of six cylinders, were 

tested directly to failure at the age of 28 days. The remaining two 
cylinders from each batch were tested for modulus of elasticity with 
the same type of apparatus as shown by Mr. Noble, that is, Ames 
dials clamped directly to the concrete. The dials were left on the 
specimen until a load of 105 ,000 lb. had been reached. a were 
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DISCUSSION ON EFFECT OF AGGREGATES ON ELASTICITY 


he average strength of the cylinders tested to failure was 4220 
lb. per sq. in. and the maximum and average variations from average 
strength were 6.9 per cent and 2.7 per cent. 

The accompanying Fig. 1 shows the stress-strain curves for the 

specimens tested at different speeds. In Fig. 2 the same curves are 
_ drawn from the same origin and in addition, the curve obtained by 
_ the use of Ames dials is shown also. ale 
Figure 1 shows that for the slowest application of load when _ 
_ tested with the recording devices, the strains agreed well with those _ 
_ found by the usual laboratory method in which the strain was meas- __ 
_ ured by means of an Ames gage. This gives some degree of confidence 
in the methods used for measuring the load and the strain. The 
successive stress-strain curves show some straightening as the time 
of loading became smaller, and the curve for the loading time of one © 
second is the straightest of all. However, the amount of straighten- 
ing was not progressive throughout the series. In spite of this excep- — 
tion the results thus far are in reasonable conformity with the con- 
clusions of Glanville and Davis. Glanville’s conclusion, however, | 
required not only that as the time of loading decreases the stress- 
strain curve should become straighter, but also that all the stress- 
strain curves should have a common tangent at zero load. That 
this condition is not fulfilled is shown in Fig. 2, in which the slope 
of the initial tangent would be less for the one-second loading than 
for the 5- and the 25-second loadings. Thus the tests give only 
partial support to the conclusions arrived at by Glanville. 

Mr. T. C. Powers.*—In connection with Mr. Noble’s paper on 
elasticity, I think some experimental work done about three years 
ago at the Bull Run Dam will be of interest. In this study some vari- 
ables other than those emphasized in Mr. Noble’s paper were studied. 
Dealing with different combinations of the same materials, it was 
found that there was no universal relationship between strength and 
the modulus of elasticity. For example, it was possible to produce 
different mixtures of concrete having the same modulus of elasticity 
but having strengths differing as much as 100 per cent. This was 
accomplished by such manipulation of the size and gradings of the 
aggregates and the richness of the mixes as would cause wide varia- 
tion in the paste content with only minor variation in the water- 
cement ratio. 

Earlier investigators were able to find a relationship between 
elasticity and strength because, I believe, the tests were nearly always 


1 Associate Engineer, Portland Cement Assn., Chicago, Iil 
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oie elasticity changed in an orderly manner and in the same 


direction as the change in strength. When, however, the series of 


oes orderly relation to the strength, there will be no orderly relationship 


between strength and elasticity. 

These findings, together with the results of Mr. Noble’s work 
showing the important influence of different types of aggregates, make 
it apparent that precise knowledge of the elastic properties of a 
certain concrete mixture can be had only by direct test on that par- 
ticular mixture. 
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‘SUGGESTED TERMINOLOGY APPLYING TO THE STUDY OF 
CONCRETE STRUCTURES IN SERVICE 


By F. R. 


Construction Joint.—A surface of separation in a structure introduced during 
the process of construction; such joints may or may not be indicated on the 
plans. 

Expansion Joint (sometimes called Contraction Joint).—Definite surface — 
of separation in a structure designed to provide for expansion and contraction. 
Such joints are usually indicated in detail on the plans. 

Fill Planes.—Irregular surfaces between sections of concrete deposited one 
above the other at different times. Usually horizontal or approximately hori- | 
zontal, although sometimes inclined at a considerable angle. 

Incrustation.—A deposit consisting chiefly of calcium carbonate formed on 
the surface of concrete by the carbonation of calcium hydroxide which is 
dissolved from the concrete by percolating water. 

Efflorescence-—A water soluble deposit on the surface of concrete, formed 
by evaporation. 


Disintegration: 

Two forms of disintegration are recognized: 

(a) Concrete Disintegration.—A gradual disruption or breaking down — 

7a of the concrete mass itself, from any cause whatsoever. As pes emo : 
of concrete disintegration, the following may be cited: Breaking down 
of the mass due to freezin g of entrapped moisture, or the disintegration 
sof the aggregates, or the disruption or loss of cementing value of the 

paste by solution or chemical action. co 8; 

(6) Structural Disinftgration—Localized disruption of a concrete 

structure in which the concrete itself may not be disintegrating. 

Li Familiar examples of this are the disruption which follows corrosion 


es of the reinforcement, and spalling at improperly designed expansion 
joints. 

Deterioration.—This term should be used to describe-a structure or concrete 
which is beginning to show the effects of weathering or other destructive agen- 
cies, but in which the effect has not progressed to the point where the term 
“disintegration” properly applies. 

Failures—Very few structures can be referred to as failures even though 
considerable deterioration or disintegration has resulted. This term should be 
reserved only for those cases where the conditions have developed almost to the 
point where the structure can no longer perform the services intended. If the 
structure can be repaired, it is not strictly a failure. It is only when complete 


rebuilding or replacement is necessary that this term properly applies. a ; 
1 Director of Research, Portland Cement . Assn., Chicago, Ill. Pe 
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t coarse aggregate particles are loosened, due to disruption of the mortar or loss 
of bond. 


car. Scaling.—A form of concrete disintegration affecting only the concrete at 
ws hic near the surfaces. The following types are recognized: 


(a) Manipulation Scale-——That occurring in thin layers of uniform 
depth at horizontal finished surfaces. Characterized by the complete 
absence of all aggregate particles except the extreme fines. This type 
of scale is due to excessive working or troweling and is usually not 
progressive as regards depth. 

(6) Frost Scale—That occurring in layers of irregular depth re- 
sulting from freezing of the surface before the concrete has thoroughly 
hardened. 

(c) Progressive Scale-—A surface disintegration which continues 
to develop with time. Distinguished from general disintegration in 
that the interior of the mass remains sound. Results from continued 
surface attack by external agencies. 


"Exfoliation .—A type of disintegration consisting of a splitting off of thin 
sheets of concrete, usually curved, at either edges or corners, due apparently to 


unequal volume change. Characterized by general absence of coarse aggregate 
particles. 


Spalling.—Breaking off of pieces or spalls usually of sound concrete irregular 
in shape and thickness, caused by expansive forces within the mass, such as 
corrosion of reinforcement of disruption of unsound aggregate. 


Popping.—A localized type of spalling which occurs at a concrete surface- 
Usually limited to that caused by expansion of a piece of aggregate, either from 
moisture or temperature change, or by a swelling of a lump of clay or a piece 
of wood. 


Cracks.—Cracks in structures may be divided into several classes depending 
upon the location and cause. The following causes of cracks are readily indenti- 
fied in most cases: 

(a) Structural Cracks——Those hich are in some way related to 
the structural service. They may be the result of stress, inadequate 
reinforcement, overloading, settlement, or some extraneous force not 
anticipated in the design. Except as they are sometimes coincident 
with shrinkage cracks, it is generally quite easy to identify cracks of 
this kind. 

(b) Shrinkage Cracks.—Cracks occurring in a structure due to the 
normal shrinkage which may be expected of concrete. Their location, 
distribution, and size are determined by the amount and distribution 
of the reinforcement, size and arrangement of members, aeere of 
joints, and the character of the concrete. 

(c) Checking —A rather indefinite term. This term is usually 
applied to a large irregular type of crack which occurs in a mass of 
concrete during the plastic state or in the first few hours of the harden- 
ing period. They are generally not continuous and have no relation 
to any other feature of the structure or to cracks from other causes. 
They result from the rapid drying of the mass during the early period 
or a disturbance of the surface while in the plastic state. 


5 < pe Raveling (or Unraveling).—A type of concrete disintegration in which the 
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LAN ON TERMINOLOGY FOR CONCRETE IN SERVICE = 
(d) Map Cracking.—This refers to a type of crack which resembles _ s 
irregular boundary lines of political subdivisions on a map. The most 
prominent example is the appearance of a mud flat, the surface of 
which has dried out. In describing map cracking in a structure, it is 
essential to indicate the general spacing, such as 2 in., 6 in., or 24 in., 
as they are likely to occur in almost any such spacing. The cracking 
of the rich mortar finish on a concrete floor and of thin, brushed or 
plastered coatings on walls are common forms of map cracking in small 


patterns. 
abe (e) Crazing.—A form of surface shrinkage cracks of more or less 
uniform pattern. It is in effect a map cracking of small pattern. 


Segregation.—A separation of the component materials of concrete during 
one or more of the operations incident to mixing, discharging, transporting and _ 
placing concrete. Refers to the segregation of the coarse aggregate from the 
mortar or of the water and lighter material from the mass in general. Segrega- — 
tion may be due to gross excess of water, poorly designed mix, improper mixing, 
insufficient length of mixing time, or improper methods of handling and placing. 

Water Gain.—The segregation and accumulation of water in the upper 
portions of a layer of concrete resulting from overworking or excess mixing 
water. This is the result of one type of segregation. 

Honeycomb.—A portion of a concrete mass from which the mortar or por- | 
tions of the mortar have segregated, leaving large voids between the coarse _ 
aggregate particles. Results from the use of mixes containing insufficient 
mortar, or to loss of mortar through leaky forms or otherwise. 
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= pres _ REPORT OF COMMITTEE C-10 
ON 


HOLLOW MASONRY BUILDING UNITS 
Committee C-10 has held two meetings during the past year: in 
Atlantic City on June 25, 1930, and in Pittsburgh on March 19, 1931. 
Proposed Specifications and Tests for Load-Bearing Concrete 
Masonry Units have been before the committee fer overa year. They 
were discussed during three of the regular meetings of the committee 
and two separate drafts of proposed specifications have been submit- _ 
ted to all members for criticism. ‘The requirements are based largely _ 
upon the results of experience with structures built to comply with © 
municipal building codes and the results of a large number of strength 
and absorption tests of individual units. The committee has been 
_ benefited by its close contact with members of the American Con- © 
crete Institute who assisted in the preparation of specifications of 
that organization. Information on the strength and durability of 
masonry of hollow concrete units is not as complete as desired, but it _ 
is expected that additional data on these subjects will be obtained 
from investigations, now under way or contemplated, before the com- — 
mittee will recommend the adoption of specifications. 7 
Two general revisions of the standards under the jurisdiction of 
this committee are being recommended, as follows: y 
The first of these revisions consists in the deletion of all portions 
of the standards pertaining to fire resistance requirements. At the 
time of their inclusion in the standards there were but few published 
data on the fire resistance of hollow tile masonry. It is considered — 
that these requirements are no longer of value in the specifications — 
because the information which they contain is given elsewhere now _ 
in more detail and completeness than is feasible in such a standard. _ 
They pertain to the properties of walls rather than of individual 
units and are of such a nature that no use is being made of them Ps 
connection with purchases of tile. The elimination of these require- _ 
ments will not affect the other requirements, some of which were 
prepared after a consideration of the relations of the properties of 
individual units to the fire resistance of masonry. 


On HoLtow Mass. 


The second revision deals with the designation of hollow clay 
building units now termed “hollow tile.” A proposal to substitute 
the words ‘‘structural clay tile” for the expressions “hollow burned- 
clay tile” or “hollow tile” has been before the committee for about _ 
two and one-half years. The proposal originated with the Structural 
Clay Tile Association, an organization of manufacturers. When first 
made it was not approved by the committee largely because the new 
designation was not widely known or used. Since then considerable 
publicity has been given to the new designation in various ways in- 
cluding advertisements by some of the manufacturers. The com- 
mittee is now of the opinion that the substitution of “structural clay _ 
tile” for “hollow burned-clay tile” or “hollow tile” not only will - 
cause no serious confusion but that the new designation is a distinctly 
preferable one indicating as it does the use of the product. 

RECOMMENDATIONS AFFECTING STANDARDS 
Pro posed Revisions of Standards——The committee recommends _ 
that revisions in the following standards be referred to letter ballot — 
of the Society by the necessary nine-tenths vote at the annual meeting _ 
for immediate adoption as standard: we 
Standard Specifications and Tests for Hollow Burned-Clay Load- 
Bearing Wall Tile (C 34-30)3 
Title—Change the title from its present form to read as follows — 


by the addition of the italicized word and the omission of the words _ 
in brackets: 


Standard Specifications and Tests for Structural [Hollow-Burned] Clay Load- 
Bearing Wall Tile. 


Section 1.—Change to read as follows by the addition of the ital 
icized words and the omission of the word in brackets: 


1. These specifications apply to structural clay [hollow] load-bearing wall 
tile made from surface clay, shale, fire clay or admixtures thereof. 


Section 6.—Delete this section covering fire resistance require- 
ments which reads as follows, renumbering the remaining sections 
accordingly: 


6. The tile shall meet the following requirements as tested aga 
to the Tentative Specifications for Fire Tests of Building Constrution and — 
Materials (A.S.T.M. Designation: C 19- 26 T) of the American Society for _ 
Testing Materials as they apply for bearing walls and partitions and to be 
acceptable shall develop the following resistance coe as tested unplastered: 


11930 Book of A.S.T.M. Standards, Part II, p. 272. 1 mera — 
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MNS NuMBER OF NUMBER OF RESISTANCE 


Units iy WALL CELLS IN 
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2 
3 
3 
3 
4 


6 


@ These are near the minimum values developed in tests. The average results will generally be 
higher. Plaster coatings ? in. thick applied on both sides and remaining in place throughout the fire 
test will increase the periods by 1 to 2 hours. 


Section 14.—Change the last two sentences to read as follows by 
the omission of the sentence and words in brackets: 
[For the fire test the size of the test panel will govern the number of tile 


required.] Samples for the freezing tests shall be taken from tile that have 
not been subjected to strength [or fire] tests. 


Section 15.—Change the last sentence to read as follows by the 
addition of the italicized figures and the omission of the words and 
figures in brackets: 

If the [fire or] freezing tests are to be made it shall be so specified at the 
time of placing the order, samples [for fire tests] being selected at the factory 


90. [at least 45] days in advance of the time of filling the order [and 90 days in 
advance for freezing tests]. 


Standard Specifications and Tests for Hollow Burned-Clay Fire- 
proofing, Partition and Furring Tile (C 56 - 30): 


Title.—Change the title from its present form to read as follows 
by the addition of the italicized word and the omission of the words 
in brackets: 


Standard Specifications and Tests for Structural [Hollow-Burned] “— 
Fireproofing Partition and Furring Tile. 


Section 1.—Change to read as follows by the addition of the 
italicized words and the omission of the word in brackets: 
1. These specifications apply to structural clay [hollow] fireproofing, par- 


tition and furring tile made from surface clay, shale, fire clay or admixtures 
thereof. 


Section 3 (b).—Change to read as follows by the addition of the 
italicized words: 

(b) A tolerance of 5 per cent under and 12.5 per cent over will be allowed 
on the above standard weights. 


31990 Book of AS.T.M. Standards, 
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Section §.—Delete this section covering fire resistance require- 
ments which reads as follows, renumbering the remaining sections 
accordingly: 


5. In cases where the fire resistance is an essential property the purchaser _ 
shall specify the degree of fire resistance (fire-resistance period) required, and 
the manufacturer shall supply such available information on the fire test per- 
formance of the given or closely similar product as will aid the purchaser in — 
deciding whether the requirements are met. Further tests in accordance ee 
the Tentative Specifications for Fire Tests of Building Construction and 
Materials (A.S.T.M. Designation: C 19-26 T) of the American Society for — 
Testing Materials may be conducted by the purchaser. 


Section 8. —Change the second sentence by the omission of the 
word “hollow.” 


Section 10.—Change Paragraph (5) by the omission of the words 
“fire resistance.” 

Section 18.—Change this section by the omission of the last 
sentence which reads as follows: 

For the fire test the size of the test panel will govern the number of tile 
required. 

Section 14.—Change this section by the omission of the last 
sentence which reads as follows: 

If the fire tests .re to be made, it shall be so specified at the time of placing 


the order, samples being selected at the factory at least 45 days in advance 
of the time of filling the order. 


Standard Specifications and Tests for Hollow Burned-Clay Floor 
Tile (C 57 - 


Title.—Change the title from its present form to read as follows 
by the addition of the italicized word and the omission of the words 
in brackets: 

Standard Specifications and Tests for Structural [Hollow-Burned] Clay 
Floor Tile. 

Section 1.—Change to read as follows by the addition of the 
italicized words and the omission of the word in brackets: 

1. These specifications apply to structural clay [hollow] floor tile made 
from surface clay, shale, fire clay or admixtures thereof. 

Section 3 (a).—In the title of the last table in this paragraph 
change the words ‘‘hollow tile” to read “structural clay tile.” 

Section 5.—Delete this section covering fire resistance require- 
ments which reads as follows, renumbering the remaining sections 
accordingly: 


11930 Book of A.S.T.M. Standards, Part II, p.282 
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5. In cases where the fire resistance is an essential property the purchaser 
shall specify the degree of fire resistance (fire-resistance period) required, and 
the manufacturer shall supply such available information on the fire test per- 
formance of the given or closely similar product as will aid the purchaser in 
deciding whether the requirements are met. Further tests in accordance with 
the Tentative Specifications for Fire Tests of Building Construction and 
Materials (A.S.T.M. Designation: C 19-26 T) of the American Society for 
Testing Materials may be conducted by the purchaser. 

_ Section 10.—Change Paragraph (b) by the omission of the words 
“fire resistance.” 


Section 13.—Change this section by the omission of the last 
sentence which reads as follows: 


For the fire test the size of the test panel will govern the number of tile 
required. 


Section 14.—Change this section by the omission of the last sen- 
tence which reads as follows: 


If the fire tests are to be made, it shall be so specified at the time of placing 
the order, samples being selected at the factory at least 45 days in advance of 
the time of filling the order. 


we Standard Definitions of Terms Relating to Hollow Tile (C 43-24): 


The committee recommends that the present standard definitions 
be replaced by the proposed Revised Standard Definitions of Terms 
Relating to Structural Clay Tile, appended hereto.2 The revisions in 
the definitions consist chiefly in substituting the words “structural 
clay tile” for the expressions ‘“‘hollow burned-clay tile” and “hollow 
tile.” 


The above recommendations have been submitted to letter ballot 
of the committee with the following results: = 


- Not 
Items Voting 


I. Proposep Revisions or STANDARDS 
Specifications and Tests for Hollow Burned-Clay Load-Bearing Wall Tile (C 34 - 30): 
Cc e in Title, immediate adoption. 
Deletion of Fire Resistance Requirements, immediate adoption 
Specifications and Tests for Hollow Burned-Clay Fireproofing, Partition and Furring Tile 
(C 56-30), immediate adoption * 
——- and Tests for Hollow Burned-Clay Floor Tile (C 57-30), immediate 
option 
Definitions of Terms Relating to Hollow Tile (C 43-24), immediate adoption. ........ 


11930 Book of A.S.T.M. Standards, Part II, p. 287. 
4See 1931 Supplement to Book of A.S.T.M. Standards, p. 74.—Ep. 
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This report has been submitted to letter ballot of the committee, 
which consists of 33 members; 29 members returned their ballots, of 


whom 28 have voted affirmatively and 1 negatively. 7 Ole Wel as | 


Respectfully submitted on behalf of the committee, = se 


EDITORIAL 


The proposed immediate revisions of the Standard Specifications and — 
Tests for Hollow Burned-Clay Load-Bearing Wall Tile, for Hollow Burned- 
Clay Fireproofing, Partition and Furring Tile, for Hollow Burned-Clay = 
Tile and of the Definitions of Terms Relating to Hollow Tile were approved 
at the annual meeting by a unanimous vote and subsequently adopted by 
letter ballot of the Society on September 1, 1931. The standards in their 
revised form appear in the 1931 Supplement to Book of A.S.T.M. Standards 
pages 43, 49, 53 and 74, respectively. 

Subsequent to the annual meeting the committee approved proposed 
Tentative Specifications and Tests for Load-Bearing Concrete Masonry Units 
for submission to the Society through Committee E-10 on Standards. The 
specifications were accepted for publication as tentative on August 6 by Com- 
— E-10 and appear on page 781. 
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Testing GYPSUM 


a As has been the custom for a number of years, Committee C-11 
- on Gypsum met in the fall and also in the spring at the Bureau of 
Standards, Washington, D. C. The fall meeting was held on No- 
vember 21, 1930, and the spring meeting on March 27, 1931. A third 
meeting will be held in Chicago, IIl., in conjunction with the annual 
meeting of the Society. 

The committee was exceptionally unfortunate in losing one of its 
most valued members, Harry E. Brookby, who passed away Novem- 
ber 15, 1930. Mr. Brookby was an officer of the committee and 
Chairman of Subcommittee I on Gypsum for Various Uses. He also 
served the committee for a number of years as Chairman of Subcom- 
mittee IV on Testing Methods. He took an exceptionally active part 
in the work of the committee and the committee feels a distinct loss 

ACTIVITIES OF SUBCOMMITTEES 

Subcommittee I on Gypsum for Various Uses (H. J. Brown, chair- 
man).—This subcommittee is continuing its investigations of the uses 
of gypsum and anhydrite as a retarder for portland cement and in 
this work has the very helpful cooperation of Paul S. Roller of the 
Non-Metallic Minerals Experiment Station of the Bureau of Mines, 
New Brunswick, N. J. 

Subcommittee IIT on Gypsum Plasters (J. Miller Porter, chairman). 
—Subcommittee II is investigating the suitability of the modified 
vicat apparatus for determining the standard consistency of gypsum 
ready-sanded plaster and gypsum wood-fiber plaster. From the 
results so far obtained it looks very promising. 

Because of the difficulty of storing standard Ottawa sand so as 
to keep its acceleration factor and the sand free from contamination, 
the committee has been investigating the use of a positive accelerator 
of standard composition to be used without sand in the determination 
of the time of set of neat plaster. Further investigations are being 
conducted. 

Subcommitiee IIIT on Structural Gypsum Products (H. W. Reel, 
chairman).—This subcommittee has spent the entire year in testing 


in his passing. 
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cypeune-board products with the result that it recommends, as de- _ 
scribed below, revisions in the Standard Specifications for Gypsum 
Plaster Board (C 37 — 30), Standard Specifications for Gypsum Wall 
Board (C 36 — 25), and Tentative Specifications for Gypsum Sheathing 
Board (C 79-30 T). 

Subcommitiee IV on Testing Methods (C. K. Roos, chairman).— 
This subcommittee has very actively cooperated with Subcommittee = =— 
II on Gypsum Plasters in outlining the method of conducting tests to > 
determine the time of set of neat plaster and with Subcommittee III __ 
on Structural Gypsum Products in outlining the test procedure to be 
followed when testing gypsum board products. It is also engaged _ 
in the investigation of the method of determination of the sand ¢ con- 
tent of set plaster. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


The following recommendations are made relative to the stand- 
ards and tentative standards under the jurisdiction of the Committee: 

Standard Specifications for Gypsum Plaster Board (C 37 -30).\—_ 

In view of the fact that the standard size of gypsum plaster board has A ile 
been changed from 32 by 36 in. to 16 by 32 in. and 16 by 48 in., itis — 
impossible to obtain a standard 12 by 18-in. specimen for the flexural - 
strength test when the load is applied parallel to the grain in the paper _ 
surfacing on a span length of 16 in. Tests have accordingly been | 
conducted on gypsum plaster board, gypsum wall board and gypsum > 
sheathing board by members of the committee to determine the a | 
strength of the board using specimens 12 in. in width by 16 in. in ee. 
length when placed on supports 14 in. apart as compared to the present > + 
specimen tested on the 16-in. span length. Based on these tests, the 
committee recommends that the size of test specimen be changed to ~ 
12 by 16 in. and that the flexural strength test be made on a span 
length of 14 in. 

The gypsum industry ‘has substituted the more definite term 
“gypsum lath” for the more general term “gypsum plaster board.” 
The committee therefore recommends changing the term “gypsum 
plaster board” in the title of these specifications as well asin the body _ 
of the specifications to “gypsum lath.” _ 

These changes have been incorporated in the proposed Tentative _ 
Specifications for Gypsum Lath, appended hereto,? which the com- 
mittee recommends for publication as a tentative revision of the 


11930 Book of A.S.T.M. Standards, Part II, p. 117. 
2 See p. 743.—Eb. 
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30). 
A clause has also been incorporated in the revised specifications re- 
quiring the specimens to be tested under specified temperature and 
humidity conditions. 

Standard Specifications for Gypsum Wall Board (C 36 - 25).\— 
Tests similar to those conducted on gypsum plaster board as men- 
tioned above were made on gypsum wall board, and the committee 
accordingly recommends similar revisions in these specifications. 
The revisions have been incorporated in the proposed Tentative Speci- 
fications for Gypsum Wall Board, appended hereto,? which the com- 
mittee recommends for publication as a tentative revision of the 
present Standard Specifications for Gypsum Wall Board (C 36-25). 

Standard Methods of Testing Gypsum and Gypsum Products (C 
26 — 30).*—In order that the method of determining flexural strength 
of gypsum boards specified in these standard methods shail be in 
agreement with the test procedure prescribed in the proposed revised 
specifications for gypsum lath, gypsum wall board, and gypsum sheath- 
ing board, the committee recommends the following revision of the 
Standard Methods C 26 for publication as a tentative revision: 

Section 27.—Change this section from its present form to read as 
follows: 

27. (a) Test Specimens.—The test specimens shall be 12 in. (300 mm.) in 
width and approximately 16 in. (410 mm.) in length. The specimens shall be 
weighed to within 0.5 g. and then stored at a temperature of from 60 to 85° F. 
in an atmosphere of 25 to 50-per-cent relative humidity. The specimens shall 
be weighed once a day until the weight has become constant to within 0.1 

r cent. 

" (b) Procedure.—The test specimen shall be centrally supported on fixed 
parallel bearings spaced 14 in. (350 mm.) between centers and the load-applying 
block brought in contact with the upper surface of the specimen midway between 
the supports. All bearings and load surfaces shall be true, shall engage the full 
width of the test specimen and shall be rounded to a radius of } in. (3.2 mm.). 
The test load shall be applied at a uniform rate of 60 Ib. (27.22 kg.) per minute 
with a permissible variation of + 10 per cent in the rate. 

(c) Report——Flexural strength test results-shall be reported with the load 
applied across the fiber of the surfacing and also parallel to the fiber of the 
surfacing. 


 Note-—Omit the present note at the end of Section 27, which 


reads as follows: 


Note.—In testing gypsum boards of such narrow width that the longest 
dimension of the standard test specimen cannot be cut across the fiber of the 


11930 Book of A.S.T.M. Standards, Part II, p. 114. 
 2See p. 740.—Eb. 
81930 Book of A.S.T.M. Standards, Part II, p. 125. 
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ulate the strength test with knife edges parallel to the fiber of the surfacing _ 
may be omitted. 


Tentative Specifications for Gypsum Sheathing Board (C 79 - 30 T).' 
—In order that these specifications shall be in harmony with the re- 
vised specifications for gypsum lath and gypsum wall board, the 
committee recommends that the proposed revised tentative speci- 
fications, appended hereto,? be accepted for publication as tentative 
to replace the present Tentative Specifications C 79 — 30 T. 

Tentative Definitions of Terms Relating to the Gypsum Industry 
(C 11-29 T).*—It is recommended that the definitions of the term 
“oypsum plaster board” and “gypsum wall board” be revised as — 
follows, and that the definitions as revised be continued as tentative: 

Gypsum Plaster Board.—Change from its present form: namely, 

Gypsum Plaster Board.—A sheet composed of an incombustible core of 
gypsum, surfaced with paper or other fibrous material which is firmly bonded 
to the core, or with intermediate layers of such material within the core, or an 
incombustible sheet of gypsum with not more than 15 per cent by weight of 


fiber intimately mixed; and designed to be used as a lath for the reception of 
gypsum plaster. 


Gypsum Plaster Board.—A ane or slab having an incombustible core of 
gypsum, containing not more than 15 per cent by weight of fiber, and surfaced 
with paper or other fibrous material firmly bonded to the core. 


Gypsum Wall Board.—Change from its present form: namely, 


Gypsum Wall Board.—A sheet composed of an incombustible core of gyp- 
sum, surfaced with paper or other fibrous material which is firmly bonded to 
the core, and designed to be used, without the addition of plaster, for walls, 
ceilings, or partitions and affording a surface suitable to receive decoration. 


to read as follows: 


Gypsum Wall Board.—A gypsum plaster board designed to be used, without 


the addition of plaster, for walls, ceilings, or partitions, and affording a surface 
suitable to receive decoration. 


It is also recommended that the following definitions be added | 
to the Tentative Definitions of Terms Relating to the Gypsum In- 
dustry (C 11-29 T): 


Gypsum Lath.—A gypsum plaster board, designed to be used as a base for RE 
the reception of gypsum plaster. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1019 (1930); also 1930 Book of A.S.T.M. . 
Tentative Standards, p. 172. 


2See p. 746.—Epb. 


3 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 627 (1929); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 175. 


On Gypsum 439 | 
| 
- 
e 
h | 
n | 
d 
1S pt is 
in 
be 
all | 
).1 : 
ed 
ng 
en 
ull 
ite 
ad 
ch 


Gypsum Sheathing Board.—A gypsum plaster board, designed to be used 
as a sheathing in buildings. 


Gypsum Concrete.—A combination of aggregate or aggregates with gypsum 
as a binding medium, which after mixing solidifies into a conglomerate mass. 

Gypsum Fiber Concrete—Gypsum concrete in which the aggregate consists 
of shavings or chips of wood. 


The recommendations appearing in the report have been sub- 
mitted to letter ballot of the committee with the following results: 


Items irm- | Neg- 


ative 


I. Proposep Tentative Revisions or STANDARDS 
Standard Specifications for Gypsum Plaster Board (C 37 - 30) 
Standard Speci for G Wall Board (C 36 - 25) 
Standard Methods of Testing Gypsum and Gypsum Products (C 26 - 30) 


II. Proposzp Revisions oF STANDARDS 
Tentative Specifications for Gypsum Sheathing Board -30 T) 0 
Tentative Definitions of Terms Rela: Relating to the my Na (C 11-29 T) 0 


This report has been submitted to letter ballot of the committee, 
which consists of 31 members; 29 members returned their ballots, oi 
whom 28 have voted affirmatively and none negatively. 


Respectfully submitted in behalf of the committee, 


. W. GINDER, 

H. J. Scuwant, 


= 


EDITORIAL NOTE 


eee The proposed tentative revisions of the Standard Specifications for Gypsum 
Plaster Board and for Gypsum Wall Board, in the form of new tentative specifi- 
cations entitled Tentative Specifications for Gypsum Lath and Tentative 
Specifications for Gypsum Wall Board, respectively, were accepted for publica- 
tion as tentative and appear on pages 743 and 740. The proposed tentative 
revision of the Standard Methods of Testing Gypsum and Gypsum Products 
was also accepted for publication as tentative and appears on page 1058. 
The proposed revisions of the Tentative Specifications for Gypsum Sheath- 
ing Board and of the Definitions of Terms Relating to the Gypsum Industry 
were accepted. The specifications and definitions in their revised form appear 


on pages 746 and 749, respectively. al 
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REPORT OF COMMITTEE D-1 

PRESERVATIVE COATINGS FOR STRUCTURAL 


MATERIALS 


Committee D-1 on Preservative Coatings for Structural Mate- _ 
rials held a meeting at Indianapolis, Ind., on April 2, 1931. 

Since the last annual meeting 14 new members have been elected hs 
and 11 resignations have been accepted, leaving a total membership a: 
of 184. ae 

At a meeting of the committee held during the annual meeting i 
of the Society at Atlantic City in June, Subcommittee XXV on Cel- | 
lulose Ester Coatings presented revisions of three tentative standards, 
namely, Tentative Specifications for Amy] Alcohol (Synthetic) (D 319 - _ 
30 T) ; Specifications and Tests for Soluble Nitrocellulose (D 301-30T) _ 
and Methods for Sampling and Testing Lacquer Solvents and Diluents 
(D 268-30 T) which had been prepared by the subcommittee too 
late for inclusion in the 1930 report. Due to the need for keeping the © 
specifications and tests for such materials, which are essentials in the — 
lacquer industry, up-to-date, Committee D-1 referred these revisions 
to Committee E-10 on Standards for publication as tentative.t The 
revisions as recommended by the committee were approved by Com- 
mittee E-10 on August 12, 1930. The tentative standards in their 
revised form appear in the 1930 Proceedings.? 

The work of the committee has progressed in a satisfactory _ 
manner along the many lines of activity over which the committee _ 
has jurisdiction and the work of the past year has resulted in the ~ 
following recommendations: 

I. Three new tentative specifications, and two new tentative — 
methods of test are being submitted; 


II. Revisions for immediate adoption are proposed in two stand- 
ard specifications; 


1 In submitting the revisions to Committee E-10 the committee reported the following results of — 
the letter ballot vote from a total of 73 ballots returned: Tentative Specifications for Amyl Alcohol — 
(Synthetic) (D 319-30 T), 56 affirmative, none negative with 17 members not voting; Tentative — 
Specifications and Tests for Soluble Nitrocellulose (D 301 —30 T), 51 affirmative, none negative with 
22 members not voting; Tentative Methods for Sampling and Testing Lacquer Solvents and Diluents 
(D 268 -— 30 T), 58 affirmative, 1 negative with 14 members not voting. 


2See Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1079, 1067 and 1085, respectively 7 
(1930). 


| 
| 
‘ 
is 
: 
’ A 
f 
ay 
: 
fi- 
ve 
a- § 
ve 
ts 
a 
LPs 


REPORT OF COMMITTEE D-1 


III. The revision of one tentative specification and one tentative 
method of test is proposed; 

IV. The advancement to standard of six tentative specifications 
and three tentative methods of test is proposed. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE n 
STANDARDS 


In this report, recommendations affecting standards and tenta- 


tive standards are noted in brief form together with the results of 


the letter ballot. These recommendations are explained in greater 
detail in the reports of the subcommittees which are directly respon- 
sible for them. 


I. Proposed Tentative Standards——The committee submits for 
publication as tentative, the following three new specifications and 
two new methods of test as appended hereto: 

Proposed Tentative Specifications for Acetone,' recommended by 
Subcommittee XXV; 

Proposed Tentative Specifications for Beta Ethoxy Ethanol 
(Synthetic)?, recommended by Subcommittee XXV; 

Proposed Tentative Specifications for Beta Butoxy Ethanol 
(Synthetic)? recommended by Subcommittee XXV; 

Proposed Tentative Method of Test for the Tinting Strength of 
White Pigments,? recommended by Subcommittee VIII; 

Proposed Tentative Methods of Testing Nitrocellulose Clear 
Lacquers and Lacquer Enamels,‘ recommended by Subcommittee XX V. 


II. Proposed Revisions of Standards.—The committee recommends 
that the following two standard specifications be revised as given in 
detail in the report of Subcommittee XV and continued as standard. 
The committee accordingly asks for the necessary nine-tenths vote 
for immediate adoption: 


Standard Specifications for Red Lead (D 83 - 24); 


Standard Specifications for Basic Carbonate White Lead 
(D 81 - 24), 


III. Proposed Revisions of Tentative Standards.—The committee 
recommends that the following tentative specifications and tentative 
methods of test be revised as given in detail in the report of Subcom- 
mittee XXV and continued as tentative: 


1 See p. 796.—Eb. 
2 These specifications cover materials which involve patents and were accordingly referred to the 
Executive Committee. See Editorial Note, p. 446.—Eb. 
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ON PRESERVATIVE COATINGS FOR STRUCTURAL MATERIALS 443 


Tentative Specifications and Tests for Soluble Nitrocellulose 
(D 301-30 T); 

Tentative Methods of Sampling and Testing Lacquer Solvents 
and Diluents (D 268 — 30 T). 


IV. Advancement to Standard of Tentative Standards ——The com- 
mittee recommends that the following tentative specifications and _ 
methods of test, with revisions as noted in the reports of the subcom- 
mittees, be advanced to standard: . 

Tentative Specifications for Aluminum Powder for Paints (Alum- 
inum Bronze Powder) (D 266-28 T), as proposed by Subcommittee __ 
XV; 

Tentative Specifications for Gold Bronze Powder (D 267 —- 28 T), 
as proposed by Subcommittee XV; . 

Tentative Specifications for the Toxic Ingredients in Anti-Fouling | 
Paints (D 277-28 T), with revision, as proposed by Subcommittee a 
XXIII. 

Tentative Method of Test for Alkalinity or Acidity of Pigments 
(D 278 — 28 T), as proposed by Subcommittee VIII; h 

Tentative Methods of Test for Bleeding of Pigments (D 279 - 

29 T), as proposed by Subcommittee VIII; 

Tentative Methods of Test for Hygroscopic Moisture (and Other © 
Matter Volatile under the Test Conditions), in Pigments (D 280 - 

28 T), as proposed by Subcommittee VIII; 

Tentative Method of Routine Determination of Acetone Extract 
in Dry Lampblack and Dry Bone Black (D 305 — 29 T), as proposed 
by Subcommittee VIII; 7 

Tentative Method of Test for Determination of Polishing Lub-. 
ricant in Aluminum Powder for Paints (Aluminum Bronze Powder) 

(D 306 — 29 T), as proposed by Subcommittee VIII; 

Tentative Method of Test for Oil Absorption of Pigments (D 281 - 
28 T), with revision, as proposed by Subcommittee VIII. . 


V. Tentative Standards Continued as Tentative-—In addition to = 
the recommendations affecting the tentative standards mentioned in __ 
this report, there are a number of additional tentative standards 
under the jurisdiction of the committee not specifically mentioned in 
the report or in the subcommittee reports. Special conditions are 
responsible for the continuance of but one of these tentative standards 
beyond the three year limit, and the committee recommends that 
these tentative standards be continued without revision. 

The above recommendations have been submitted to letter ballot _ . & 
of the committee, which consists of 184 members; 56 members re- oe THE 
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Report oF CoMMITTEE D-1 


turned their ballots. The analysis of the vote of the committee is 
given below: 


Items 


I. New Tenrative Sranparps 
Specifications for Acetone 
Specifications for Beta Ethoxy Ethanol (Synthetic) 
et. est for the ite P 
Methods of Testing Nitooalinfoce Chae Clear Lacquers 


II. Proposzp or Existina STANDARDS 


Specifications for Red Lead (D 83 - 24), immediate adoption 
Specifications for Basic Carbonate Lead (D 81 - 24), immediate adoption 


III. Proposzp Revisions or Tentative STaNDARDS 


Spemietine and Tests for Soluble Nitrocellulose (D 301 - 30 T) 
ethods of Sampling and Testing Lacquer Solvents and Diluents (D 268 - 30 T) 


IV. Apvancement or Tentative Stanparps To STANDARD 


Specifications for Aluminum Powder for Paints Aim Bronze Powder) (D 266 - 28 T) 
a for Gold Bronze Powder (D 267 - 28 T 
Hee per for the Toxic Ingredients in Anti-Fouling Paints (D 277 - 28 T), as revised 
ethod of Test for hae @ or Acidity of Pigments (D 278 - 28 T) 
Methods of Test for Bleeding of Pigments (D 279 - 29T) 
Methods of Test for H Moisture (and Other Matter Volatile Under the Test 


of Polishing PS en in Aluminum Powder for 
Aluminum Bronze of (D 306 - 
Methad ‘est for Oil Absorption of Pigments ~ 28 T), as revised 


fis OF SUBCOMMITTEES 


bss Appended hereto are reports of the following subcommittees: 


- Subcommittee VIII on Methods of Analysis of Paint Materials; 
te Subcommittee XV on Specifications for Pigments Dry and in 
Oil when Marketed in that Form; 
Subcommittee XXV on Cellulose Ester Coatings; and 
Joint Committee on Protective Coating Research. tT 1h 


_ In addition to the subcommittee reports appended, the activities 
of other subcommittees are reported as follows: 


Report of Subcommittee III on Testing of Paint Vehicles (H. A. 
Gardner, chairman).—Because of the growing interest in domestic 
tung oil and because of new ideas regarding some of the tests, this 
subcommittee recommends the continuance of the Tentative Specifi- 
cations for Raw Tung Oil (D 12-25 T) and for Soya Bean'‘Oil, Raw 
or Refined (D 124-22 as 


\ 
Affirm- | Neg- | Not 
ative ative | Voting 
1 | 20 
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22 7 
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32 24 
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ra Method of Routine Determination of Acetone Extract in Dry Lampblack and Dry Bone 
° . 36 20 
41 14 
i + = 
. 
pe 
| 45 
et he 
ape” 
| 
| 


On CoaTINGs FOR 445 


Report of Subcommittee V on Linseed Oil (R. D. Bonney, chair- 
man).—This subcommittee has received several criticisms of the 
Tentative Specifications for Boiled Linseed Oil (D 260 — 28 T) during 


the past year and it recommends the continuance of these specifica- 


tions as tentative, pending the completion of such work as is neces- 
sary to determine whether any changes should be made. 


Report of Subcommittee VI on Definitions (D. W. Edgerly, chair- . 


man).—This subcommittee is actively considering a large number of sy 


definitions and it is planned that a number of revisions or additions 


will be made to the Standard Definitions of Terms Relating to Paint _ 


Specifications (D 16 — 24) in the near future. It is accordingly recom- 
mended that the tentative revision of these definitions be continued. — 
Report of Subcommittee VII on Accelerated Tests for Protective 
Coatings (H. A. Nelson, chairman).—This subcommittee has decided 
to proceed with accelerated tests on the standard type of edge grain, 
western red cedar which has been adopted temporarily as the most 
satisfactory type of wood. Experiences with accelerated weathering 
equipment have been reported by several laboratories and an effort 
will have to be made to try to crystallize some specific recommenda- 
tions from the large mass of seemingly conflicting data which is now 
available. The subcommittee has continued its policy of seeking by 
every means to encourage the publication of data on accelerated 
weathering tests in an effort to make available to all who are inter- © 
ested, as much of the technical information on this subject as possible. 
Report of Subcommittee XIII on Shellac (J. W. Paisley, chairman). 
—This subcommittee has done considerable work during the past 
year on Tentative Methods of Sampling and Testing Shellac (D 29 - 
29 T) and it recommends that these methods, as well as the Tentative 


Specifications for Dry Bleached Shellac (D 207 — 29 T) and Tentative © 7 


Specifications for Orange Shellac (D 237-29 T), be continued as — 
tentative. 

Report of Subcommittee XXIII on Anti-Fouling Paints (A. M 
Muckenfuss, chairman).—This subcommittee recommends that the 
Tentative Specifications for the Toxic Ingredients in Anti-Fouling © 


Paints (D 277-28 T)! be revised as indicated below, and that the + ay 


specifications, as revised, be advanced to standard: 


Section 2(a).—Change the requirement for cuprous oxide content 
from ‘90 per cent” to read ‘‘96 per cent.” 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 872 (1928); also 1930 Book of A.S.T.M. 
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This report has been submitted to letter ballot of the committee, 
which consists of 184 members; 56 members returned their ballots, 
of whom 53 have voted affirmatively and none negatively. ain’ 


REPORT OF COMMITTEE D-1 


Respectfully submitted on behalf of the committee, — 


Chairman. 


P. H. CatTucart, 


| 


Note 


The proposed Tentative Specifications for Acetone, the Methods of Testing 
Nitrocellulose Clear Lacquers and Lacquer Enamels and Method of Test for 
Tinting Strength of White Pigments were accepted for publication as tentative 
and appear on pages 796, 806 and 797, respectively. 

The proposed Tentative Specifications for Beta Ethoxy Ethanol (Synthetic) 
and for Beta Butoxy Ethanol (Synthetic) which covered materials that involved 
patents were accepted for publication as tentative subject to review by the 
Executive Committee of the Society in respect to patent features. The specifi- 
cations are still under consideration by the Executive Committee and have 
accordingly not been published as tentative. 

The proposed immediate revision of the Standard Specifications for Red 
Lead and Specifications for Basic Carbonate White Lead were approved at the 
annual meeting by a unanimous vote and subsequently adopted by letter 


- ballot of the Society on September 1, 1931. The standards in their revised 


form appear in the 1931 Supplement to Book of A.S.T.M. Standards, pages 78 
and 76, respectively. 

The proposed revisions of the Tentative Specifications and Tests for Soluble 
Nitrocellulose and of the Methods of Sampling and Testing Lacquer Solvents 
and Diluents were accepted. The specifications and methods in their revised 
form appear on pages 785 and 799, respectively. 

The Tentative Specifications for the Toxic Ingredients in Anti-Fouling 
Paints, as revised, for Aluminum Powder for Paints (Aluminum Bronze Powder), 
for Gold Bronze Powder, and Method of Test for Oil Absorption of Pigments, as 
revised, Test for Alkalinity or Acidity of Pigments, Test for Bleeding of Pigments, 
Test for Hygroscopic Moisture (and Other Matter Volatile Under the Test 
Conditions) in Pigments, Routine Determination of Acetone Extract in Dry 
Lampblack and Dry Bone Black, and Test for Determination of Polishing 
Lubricant in Aluminum Powder for Paints (Aluminum Bronze Powder) were 
approved for reference to letter ballot of the Society for adoption as standard. 
The specifications and methods in their revised form appear in the 1931 Supple- 
ment to Book of A.S.T.M. Standards, pages 82, 80, 81, 91, 84, 85, 88, 92 and 
93, respectively. 
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REPORT OF SUBCOMMITTEE VIII ON METHODS OF ANALYSIS OF 
PAINT MATERIALS 


No criticisms having been received, the subcommittee recom- 
mends that the following tentative standards be advanced to standard: 

Tentative Method of Test for Alkalinity or Acidity of Pigments 
(D 278 28 T);} 

Tentative Methods of Test for Bleeding of Pigments (D 279- 
29 T);? 

Tentative Methods of Test for Hygroscopic Moisture (and Other 
Matter Volatile Under the Test Conditions) in Pigments (D 280 - 
28 

Tentative Methods of Routine Determination of Acetone Extract 
in Dry Lampblack and Dry Bone Black (D 305 — 29 T);? 

Tentative Methods of Test for Determination of Polishing Lub- 
ricant in Aluminum Powder for Paints (Aluminum Bronze Powder) 
(D 306 — 29 T);? 

Tentative Method of Test for Oil Absorption of Pigments (D 281 — 
28 T)! with the addition of the following as Note 1 renumbering the 
remaining notes and references to Notes in Section 1, accordingly: 

Note 1.—The weight of sample depends upon the specific gravity, fineness, 
and other characteristics of the pigment. For example, if 20 g. is taken for 


white lead, about 1 g. is sufficient for carbon black. In any event the size of 
sample should be large enough so that at least 1 g. of oil is required. 


The cooperative study on the determination of the tinting strength 
of pigments was continued during the past year. A summary pre- 
pared from the reports of the cooperators is appended. As a result 
of these studies, the subcommittee submits herewith a Proposed Ten- 
tative Method of Test for Tinting Strength of White Pigments* and 
recommends it for publication as tentative. 

The subcommittee plans to carry out during the coming year 
cooperative tests on methods of determining the hiding power of 
paints and pigments. 

ae Respectfully submitted on behalf of the subcommittee, ' 

k 


1 Proceedings, Am. Soc. Testing ashen Vol. 28, Part I, pp. 877, 881, 884 (1928); also 1930 Boo 
of A.S.T.M. Tentative Standards, pp. 287, 291, 294. 
? Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, pp. 652, 675, 676 (1929); also 1930 Book 
of A.S.T.M. Tentative Standards, pp. 288, 317, 318. 
3See p. 797.— Eb. 


(447) 


7 
or 
ve 
c) 
ed 
a 
he 
fi- 
ve - 
. 
ed 
he 
ter 
78 
ble af 
nts 
sed 
ing 
er), 
, as 5 
nts, 
Test « 
Dry 
1ing 
vere 
ard. 
yple- 
and a 


of 


REPORT OF COOPERATIVE WORK ON THE DETERMI- 
NATION OF THE TINTING STRENGTH OF PIGMENTS 


The investigation on tinting strength, reported herein, carried on 
in cooperation with the work of Subcommittee VIII on Methods of 
Analysis of Paint Materials, is a continuation of the studies reported 
on at the 1930 annual meeting. The work during the past year has 
been devoted to cooperative tests with the tinting strength method 
developed in the laboratories of the National Lead Co. Reports have 


_ TABLE I.—RESULTs OF TINTING STRENGTH TEsTs BY NATIONAL LEAD Co. b g 
METHOD.* 


Ault & Wiborg 

Vanderbilt Co 

National Lead Co.° 

Titanium Co., N. Y., No. 1°.... 

Titanium Co., S 


Average, all laboratories 

Maximum Deviation from Average, 

Number of Results Over 11 per cent from Average..............-. i 


285 
283 
291 
291 
301 
310 
300 
270 
210 


o 

475 
482 
456 
457 
473 
475 
404 
460 
470 
470 
490 
473 
4 
0 
0 


¢ All results calculated to Titanox B = 380. 

> These laboratories were accustomed to judging comparative tints with both white lead and Titanox B standards 
which may account for their lower figures on white lead. 
been submitted by the following organizations: U. S. Bureau of 
Standards, Henry A. Gardner Laboratory, New York City Central 
Testing Laboratory, New Jersey Zinc Co. Research Laboratories, 
E. I. du Pont de Nemours and Co., Ault & Wiborg Varnish Works, 
R. T. Vanderbilt Co., and the National Lead Co. 

Ten laboratories in all “determined the tinting strengths of the 
nine pigment samples that were distributed, three of these being the 
laboratory of the National Lead Co. and two laboratories, Nos. 1 and 
2 of the Titanium Pigment Co. who were accustomed to the method. 


1See Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 748 (1930). 

? The Pratt and Lambert Laboratory submitted a report stating that as they had included the 
National Lead Co.’s method in the previous work on tinting strength and hiding power, using six 
other pigment samples, it was considered unnecessary to again check it, using the new set of samples. 
For this reason it is not possible to include any results from that laboratory in the present summary. 
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COOPERATIVE TESTS ON TINTING STRENGTH OF PIGMENTS 449 


The 1930 tests on tinting strength included only six pigments, 
and the results were calculated to basic carbonate white lead as 100. 
Three operators reported results by the unmodified A.S.T.M. former 
Tentative Method D 282-28 T.!. The results showed the following: 


TITANIUM 
Oxipe LitHopone TITANOX SULFIDE OxIDE 


Maximum 395 538 835 1450 
Minimum 370 516 544 1053 
Average 383 526 716 1280 
Maximum Deviation from Average, 


In the 1930 tests four operators reported results obtained by the 
“Preferred Laboratory Practice” in each laboratory. The results, 
calculated to basic carbonate white lead as 100, showed the following: 


ZINC ZINC TITANIUM 
OxipeE LITHOPONE TITANOX SULFIDE OxIDE 


232 291 435 838 
150 180 300 600 
196 261 383 721 
Maximum Deviation from Average, 
per cent 23 31 22 17 


Comments which accompanied the 1931 reports are as follows: 


Ault & Wiborg Varnish Works: “In making our tests we noticed that 
while the Titanox B, chosen as standard, produces with the standard tinting 
black a bluish-gray; six out of eight of the samples of white pigments that were 
to be compared produced a greenish-gray, which is not easily compared with 
the blue-gray in getting the exact match for tinting strength. Would it not 
be better to choose as the standard white pigment, one that gives more of the 
greenish cast? For instance, zinc oxide gives the cleanest bluish-gray and 
Dutch process white lead the yellowish-gray; perhaps a mixture of three parts 
of white lead, to one of zinc oxide might be considered as a suitable standard, pro- 
vided the mixture could be made with sufficient uniformity and accuracy.” 

R. T. Vanderbilt Co.: This laboratory hesitated to give a figure for white 
lead because of the wide difference in tint obtained when a standard gray paste 
was made. Further comments were: 

“Frankly, our personal preference is still for the use of ultramarine thee s 
and our opinion is that your method or the ultramarine blue method can be 
accurately standardized for the determination of tinting strength on various — 
samples of any particular pigment, such as zinc oxide or titanox, but that owing 
to the different shades of gray or of blue which are obtained, either of these 
methods is only an approximation in comparing one pigment with another. 

“We believe that Subcommittee VIII on Methods of Analysis of Paint 
Materials is in a position to recommend a standardized tinting strength method 
for any particular pigment but that it should not go on record as advocating 


' The former Tentative Method of Test for Mass Color and Tinting Strength of Pigments (D282- 


28 T), since discontinued, see Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 885 (1928). 
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any method for determining the relative tinting strength values of two different 
white pigments.” 

New York City Central Testing Laboratory: This laboratory commented on 
the method as follows: ‘‘(1) The consistency of all the pastes made as described 
appeared to be equal to the standard. (2) In order to avoid the entrance of 
light from below by transmission through the edges of the glass square and 
reflection from the lower inner surface, a dull black cloth was found necessary 
in matching the pastes. It is suggested, therefore, that black glass squares be 
used. (3) In nearly every case the hue was not the same as the standard, caus- 
ing difficulty in obtaining an exact match. It is suggested that a suitable green 
glass be used for viewing the pastes in matching. (4) It was found unnecessary 
to prepare pastes for matching that differ from each other by less than 2 per cent 
of the black used, as the eye did not distinguish finer gradations.” 

E. I. du Pont de Nemours and Co.: “The operator’s comments on the 
method may be summarized as follows: (1) Not enough sample is employed 
to permit a careful estimate of the consistency of the paste. A fraction 
of a drop of oil will make a considerable difference in the consistency 
and the brightness of the paste. (2) Increasing the pressure applied to the 
spatula during rubbing darkens the paste. No provision is made to keep 
the pressure constant as in the case of those methods employing a weighted, 
glass muller. Consequently it is difficult to make up duplicate pastes which 
will match exactly. (3) The use of only one standard which must be matched 
by trial makes the test time consuming, particularly when there is no previous 
estimate of the tinting strength for guidance. 

One of the production laboratories of this company commented as follows: 

“We are not favorably impressed by this testing method because it is not 
sufficiently accurate and it takes too long to complete the test on a sample. 
The inaccuracy is due largely to the use of carbon black as the tinting material. 
The carbon black gives different tints depending on the amount of grinding 
pressure employed in the test. Our previous experience has shown that the 
variation in apparent strength due to different amounts of mulling using lamp 
black as the tinting pigment was so great as to render the test hopeless as re- 
gards real accuracy. 

“In our opinion, the practice of adjusting all pastes to the same consistency 
is open to serious question. It is well known that different amounts of oil tend 
to change the apparent strength. Consequently, we regard it as much fairer 
to test different samples of the same type of pigment with the same amount of 
oil. It is, obviously, impossible for the operator accurately to adjust all strength 
rub-outs to exactly the same consistency. Consequently, if he is allowed to 
use varying amounts of oil from one pigment to another, the tests will not be 
on the same basis either as regards a constant amount of oil or as regards a 
constant consistency. A minor source of error is the use of such a small amount 
of pigment which is more likely to allow errors to creep in. 

“Finally, we would point out that a light spatula rubbing by no means 
duplicates the amount of grinding which is obtained in practical paint produc- 
tion. We believe that ultramarine blue is much superior to lamp black as a 
tinting material for a test of this type. On numerous occasions we have proved 
to our own satisfaction that the tint of a pigment-ultramarine-blue paste does 
not vary appreciably between spatula rubbing and three minutes’ mulling with 
a weighted muller. On the basis of the above points, we are very strongly of 
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the opinion that the described test is not well adapted for evaluation of _ 
tinting strength of pigments.” 

U. S. Bureau of Standards: “ Because of the great difference in the char- 
acter of the tints between white lead and Titanox B, and Titanox C and Cryp- 
tone, matching by the unaided eye was difficult in these cases. Streaky pastes 
were obtained in a few cases (particularly noticeable when the paste was spread 
on a glass slide), and we should be interested to know whether others had this 
experience. We suggest that picking up and mixing the pastes at the end of 
the first and second minutes might improve this condition. This was not done 
in these rub-outs. Fresh lots of the standard gray titanox paste were made up 
at intervals, and the results indicate that good agreement of the brightness of 
the tint can be obtained by the method. 


value of 380 is given to the standard gray Titanox B paste. Using the value 


380 for titanox, this would call for ve = 0.0158 g. of black to use with 


the white lead, if the latter had a tinting strength of 100. We rubbed up 1.000 
g. of the white lead and 0.0158 g. of the black, and obtained a brightness of the 
gray paste of nearly 22 per cent. Using 0.0200 g. of black, we obtained 20.4 
per cent. Our ratio, therefore, arbitrarily calling white lead 100, is 300 for 
Titanox B. Weshould be interested to know if other cooperators agree with us. 

“Some of the pigments are quite close together as regards tinting strength, 
and we shall be particularly interested in the relative positions of titanium — 
lithopone, Cryptone, and Titanox C, as obtained by the other cooperators. These 
three pigments are stronger than Titanox B, and weaker than zinc sulfide. 
Titanium lithopone appears to be slightly stronger than Titanox B, but not as 
strong as Cryptone and Titanox C. Cryptone is stronger than titanium litho- 
pone. Titanox C appears to be the strongest of these three. However, using 
the same amount of black for both Titanox C and Cryptone, the character of 
the tints is quite different. Titanox C gives a clear blue-gray, while Cryptone 
gives a muddy-gray. This made it very difficult to judge the relative position 
of these two with the unaided eye. This was evident from showing the two 
rub-outs to several observers in our paint laboratory. 

“This is the first time we have used this spatula rub-out method. It 
appears simpler than mulling, and with repeated use, we could doubtless do © 
better work with it. The amounts of oil used were read.as closely as possible 
from a burette (graduated only to 0.1 ml.). However, the aim was to make © 
pastes of approximately the same consistency in all cases, regardless of the 
burette readings.” 

Pratt & Lambert: This laboratory has done a lot of work comparing what 
were described as the preferred methods of several different companies in the 
previous cooperative work on tinting strength and hiding power with a modified 
plant procedure in which samples of different white pigments and pale alkali 
refined linseed oil in small pebble mills are ground until smooth pastes of the 
same consistency are obtained. These pastes are then tinted with a standard 
sample of lampblack ground in linseed oil, using a standard gray having a light 
reflection of approximately 20 per cent. They comment as follows: 

“The average error with any method approximates 10 percent; closechecks _ 
are not obtained by two operators using the National Lead Co.’s method; closer 
checks are obtained by using the Pratt & Lambert method and the maximum error 
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with any method is greater than should be tolerated. The method employed 
by the National Lead Co. offers a quick and simple means of determining the 
relative tinting strength of pigments. This method is no more accurate than 
several others employed in the industry. The method used by Pratt & Lambert 
is better suited to their needs than is the National Lead Co.’s method and is 
probably more accurate. The Pratt & Lambert method is not as rapid as the 
National Lead Co.’s method and not as well suited for comparing pigments of 
different oil absorption.” 

The letter of transmittal stated further that, ‘‘In view of the simplicity of 
the National Lead Co.’s method and the satisfactory results obtained with it, 
our results seem to indicate that this method is well adapted for adoption by 
the American Society for Testing Materials and general use in the industry.” 


: 
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REPORT OF SUBCOMMITTEE XV ON SPECIFICATIONS FOR PIG- 


a we 


MENTS DRY AND IN OIL WHEN MARKETED IN THAT FORM 


During the past year, Subcommittee XV has given consideration 
to the various specifications under its jurisdiction and makes the fol- 
lowing recommendations: 

Standard Specifications for Red Lead (D 83 - 24).\—In some re- 
spects the Specifications for Red Lead have not been wholly consistent 
with respect to the requirements for coarse particles in the two grades 
of the pigment and in the dry pigment and paste. The subcommittee 
accordingly presents for immediate adoption the following revision in 
these specifications and recommends that the specifications as revised 
be continued as standard: ; 

Section 3 (a).—In the table change the requirement for coarse _ 
particles retained on a No. 325 sieve for the 85-per-cent grade from i 
the present value of ‘‘2.0 per cent” to read ‘‘1.0 per cent.” 

Standard S pecifications for Basic Carbonate White Lead (D 81 — 24).2_ 
—The paste described in these specifications is the old-time material 
of quite stiff consistency. This variety is still needed, but softer 
paste which will mix more readily with paint thinners is now more 
largely used. ‘To provide for these, the subcommittee presents the 
following revisions in these specifications for immediate adoption and 
recommends that the specifications as revised be continued as standard: : 

Section 1.—Change this section to read as follows by the addition a 
of the italicized words and the omission of those in brackets: . : 


1. These specifications cover what is commonly known as basic carbonate . 


white lead [as] used as a pigment and in putty, purchased either as dry pig- 
ment [or ground in oil to form a paste], paste in oil, or semi-paste in oil. 


Section 2 (b) Paste-——Change this paragraph to read as i 
by the addition of the italicized words and the omission of those in — 7 
brackets: 


(b) Paste-—The paste shall be made by thoroughly grinding the specified 
pigment with [pure raw or refined] linseed oil to a paste consistency. 


Add a new Paragraph (c) to this section to read as follows: 


(c) Semi-Paste-—The semi-paste shall be made by thoroughly grinding 
the specified pigment with linseed oil to a semi-paste consistency. = 


a 
J 


11930 Book of A.S.T.M. Standards, Part II, p. 311. 
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Section 3 (c) Paste—Change this paragraph to read as follows 
by the addition of the italicized words and figures and the omission of 
those in brackets: 


(c) Paste-——The paste [as received] shall not be caked in the container 
and shall break up readily in oil to form a smooth paint of brushing consistency. 
The paste shall conform to the following requirements: 


MAXIMUM MINIMUM 


Pigment [(as specified above)], per cent... [92] [90] 89.0 i. 
Linseed oil, per cent [10] 11 [8] 

Moisture and other volatile matter, per 


Coarse particles and skins (total residue 
retained on a No. 325 sieve), per cent 4 20) 
of the dry pigment 


_ Add a new Paragraph (d) to this section to read as follows: 


(d) Semi-Paste.—The semi-paste shall not be caked in the container and 
shall be readily stirred to a uniform mixture which shall mix readily with oil 
to form a smooth paint of brushing consistency. came 

The semi-paste shall conform to the following requirements: gtk +" 


Minimum 
Pigment, per cent 83 
Linseed oil, per cent ee 
Moisture and other volatile matter, per cent 
Coarse particles and skins (total residue retained on 
by a No. 325 sieve,) per cent of the dry pigment... 1.5 


Tentative Specifications for Aluminum Powder for Paints (Alum- 
inum Bronze Powder) (D 266-28 T) and Tentative Specifications for 
Gold Bronze Powder (D 267 — 28 T).'\—These specifications have been 
tentative for three years without revision and since no further criti- 
cisms of them have been received, the subcommittee recommends 
that they be recommended to the Society for advancement to standard. 

Many Prussian blues readily conform to the Standard Specifica- 
tions for Prussian Blue (D 261 — 28) with respect to the requirement 
for water-soluble substances but some of the satisfactory iron blues 
now on the market, even when carefully and skillfully made, do not 
meet the specifications in this detail if tested by the standard methods 
of the Society. It appears probable that by this method some of the 
pigment itself may be dissolved. The subcommittee accordingiy 
recommends that Subcommittee VIII on Methods of Analysis of 
Paint Materials investigate the matter. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, pp. 870 and 871 (1928); also 1930 Book 


of A.S.T.M. Tentative Standards, pp. 265 and 266. 
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The Tentative Specifications for Glazier’s Putty (D 317-30 T) 
are still being studied. It is hoped to differentiate the varieties of 
putty more clearly. Meanwhile it is recommended that the specifica- 
tions be continued as tentative. 


Respectfully submitted on behalf of the subcommittee, 


H. E. Sirsa, 


Chairman, 
of the 
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REPORT OF SUBCOMMITTEE XXV ON CELLULOSE ESTER COATINGS 


Subcommittee XXV held two meetings during the past year, one 
on January 12 and 13 at the Chemists’ Club in New York City and 
the other on March 31, in Pittsburgh. 

Subcommittee XXV wishes to express its appreciation. of the 
valued help given by Mr. E. B. Smith during his many years of 
service on this subcommittee. In his passing the members of the 
subcommittee have lost a true friend. 

The various groups of the subcommittee have been very active 
during the year and have prepared eight new specifications and one 
method of test, and have also reviewed the various tentative specifi- 
cations and methods under the jurisdiction of the subcommittee which 
has resulted in a number of revisions which are being recommended 
in this report. 

The subcommittee recommends for publication as tentative, as 
appended hereto, the following three specifications and one method 
of test. These specifications and methods of test have been prepared 
as a result of experience obtained in the plant manufacture and analyses 
of these materials for a great number of years: 

Tentative Specifications for Acetone;! 

Tentative Specifications for Beta Butoxy Ethanol (Synthetic) ;? — 

Tentative Specifications for Beta Ethoxy Ethanol (Synthetic) ;? 

Tentative Methods of Testing Nitrocellulose Clear Lacquers and 
Lacquer Enamels.? 

Tentative Specifications for Soluble Nitrocellulose (D 301 - 30 T.)‘— 
The subcommittee recommends that these specifications be revised 
as follows and continued as tentative: 

Section 6 (b).—Change the first sentence, of this paragraph to 
r ad as follows, by the addition of the italicized words and the omis- 
sion of those in brackets: 


(6) Standardize the apparatus using c. p. potassium nitrate recrystallized 
[three times] twice from distilled water and then washed with 95 per cent ethyl 
alcohol, ground to pass a 100-mesh screen, and dried for 2 to 3 hours at 135 to 
150° C. 


1 See p. 796.—Eb. 

2 These specifications cover materials which involve patents and were accordingly referred to 
the Executive Committee. See Editorial Note, p. 446.—Eb. 

3 See p. 806.—Eb. 

4 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1067 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 269. 
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Section 9.—Change the second sentence of the third paragraph 
to read as follows by the addition of the italicized words and the omis- 
sion of those in brackets: 

The proper mixture is approximately one part [xylol] éoluol and four parts 


[toluol] xylol, but the exact proportions must be determined by the ‘‘cut-and- 
try’ method. 


Section 10.—In the table change denatured alcohol to read as 
follows by the addition of the italicized words and the omission of 
those in brackets: 


Denatured alcohol, [commercially distilled] completely denatured (No. [1] 
5, [188] 188-190-proof), per cent by weight. 


Tentative Methods of Sampling and Testing Lacquer Solvents and 
Diluents (D 268 - 30 T).\—The subcommittee recommends that these 
methods be revised as follows and continued as tentative: 

Section 4.—Delete the footnote to this section, which reads as 
follows: 


Tubes conforming to these requirements may be obtained from the New 
Jersey Laboratory Supply Co., Newark, N. J., their Catalog No. 22565. 


Section 6.—Change the last sentence of this section to read as 
follows by the addition of the italicized words and the omission of 
those in brackets: 

The increase in the weight of the dish is the non-volatile matter of the 
sample, which should be expressed [as a percentage, calculating the weight of 


the sample from its specific gravity, determined as described in Section 3] in 
grams per 100 ml. 


Section 9.—Change the last sentence in this section to read as 
follows by the addition of the italicized words and the omission of 
those in brackets: 

The weight of the sample shall be determined from the specific gravity and 
the acidity reported as [percentage by weight of the appropriate acid, or as] 
milligrams of KOH per gram of sample and in the case of esters the results are also 
to be expressed as a percentage by weight of the appropriate acid. 


Section 10.—Reletter the present section as Paragraph (a) and 
add the following test for alkalinity of acetone as a new Paragraph (6): 
(b) Alkalinity of Acetone—To 100 ml. of acetone contained in a small 
Erlenmeyer flask, add 0.3 ml. of 0.01 N H,SO, and 0.5 ml. of 0.3-per-cent 


aqueous paranitro phenol. ‘The reaction shall not be alkaline to paranitro 
phenol. 


Section 11.—In the second sentences of Paragraphs (a) and (6), 
change “0.5 VW KOH” to read “0.5 W alcoholic KOH.” 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1085 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 312. 
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New Test Procedures——Add the following test procedures for 

sulfur, dimethylketone and potassium permanganate test as new 
Sections 14 to 18: 


14. Sulfur (Hydrogen Sulfide and Sulfur Dioxide) in Benzols, Toluols, and 
Kindred By-Products——The qualitative test for hydrogen sulfide and sulfur 
dioxide shall be made at the time of performing the distillation test by hanging 
strips of moistened lead acetate paper and starch iodate paper on the end of the 
condenser tube. If the lead acetate paper shows discoloration, H2S is present 
but not SO.. In this case both papers will usually be discolored. If the lead 
acetate paper shows no discoloration but the starch iodate paper develops a 
blue color, SO, is present but not H.S. If neither paper shows discoloration, 
neither H.S nor SO; is present. 

15. Determination of Dimethylketone—Reagenis—The following reagents 
will be required: 

(a) Sodium Thiosulfate (0.05 N).—Sodium thiosulfate shall be made up and 
standardized carefully against K.Cr,O;. For accurate work, standardized 
burettes shall be used and burette corrections and temperature corrections 
applied. The 50-ml. burettes with Bureau of Standards certificates are recom- 
mended, both for the standardization of solutions and for the actual determina- 
tion of acetone. 

(b) Iodine (0.1 N).—0.1 N iodine shall be made up and standardized at 
the time of making a determination. The standardization consists in titrating 
against the 0.05 WN Naz.S.0s, 50 ml. of iodine mixed with the same amounts of 
NaOH and H.SO, as are used in the determination of acetone. The titrations 
are made in triplicate and the average of the three with burette and temperature 
corrections is used as the blank in making the calculations. 

(c) Sodium Hydroxide-—Normal NaOH shall be made up and standardized 
against 2 N H.SO,. 

(d) Sulfuric Acid —2 N H2SO, shall be made up and checked against nor- 
mal NaOH and the strength adjusted so that 25 ml. of the acid will neutralize 
50 ml. of the NaOH. 

(e) Starch Solution.—Stir up 2 to 3 g. of potato starch or 5 g. of soluble 
starch with 100 ml. of 1-per-cent salicylic acid solution, add 300 to 400 ml. boil- 
ing water, and boil the mixture until the starch is practically dissolved. Dilute 
to 1 liter. 

16. Preparation of Sample-—Approximately 1.4 g. of acetone shall be 
carefully weighed by one of the following methods and made up to a volume 
of 1 liter: 

(a) Glass ampules § to 2 in. in diameter shall be blown and after filling 
with acetone shall be sealed. The exact weight of sample shall be determined 
by the difference in weight of the empty and filled ampule. Samples varying 
in weight more than +0.1 g. from 1.4 g. shall be rejected. The glass ampules 
shall be dropped into 500-ml. glass-stoppered bottles containing 200 ml. of boiled 
distilled water and broken by shaking. The capillary stem shall then be care- 
fully crushed with a glass rod to allow thorough washing out of the acetone 
and the sample and combined washings made up to 1 liter at 20° C. 

(6b) A quick easy method is to weigh out 1.75 ml. of acetone from a 2-ml. 
pipette graduated in 0.1 ml. into a small glass-stoppered weighing bottle, conical 
shape, capacity 12 to 15 ml. This volume will weigh approximately 1.4g. The 
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Notre.—tThe following precautions shall be observed: 


On CELLULOSE EsTER COATINGS 


weighing bottle shall be inverted and the mouth held under the surface of freshly 
boiled distilled water in a 1-liter beaker. The stopper shall then be removed 
under water by means of a glass rod with a hook on the end. ‘The bottle shall 
be thoroughly washed out and the water and acetone transferred to a 1-liter 
flask and made up to the mark at 20°C. 

17. Procedure——Three 25-ml. aliquots from each of 3 flasks prepared in 
accordance with Section 16 (a) or (0) shall be pipetted into separate 750-ml. 
Erlenmeyer flasks containing 50 ml. each of the 1 N NaOH solution. A Bureau 
of Standards pipette shall be used for taking the samples from the flasks. Into 
each flask while shaking constantly shall be run 50 ml. of the 0.1 NW iodine. The 
flasks shall then be stoppered and allowed to stand at about 20°C. (cooling 
necessary in warm weather) for at least 20 minutes. At the end of this time, 
26 ml. of the 2 N H:SO, shall be poured into the first flask which shall then be 
titrated immediately against 0.5 N NaS,0;. The solution shall be acid before 
any thiosulfate is added; otherwise, the determination will be ruined. When 
the color of the iodine has almost faded out, starch solution shall be added and 
the titration continued until the blue color disappears and the bright yellow 
color of the iodoform suspension is reached. ‘The milliliters of thiosulfate shall 
be ‘read, the burette and temperature corrections applied and the. corrected 
reading subtracted from the average corrected blank. Perceritage of dimethyl- 
ketone by weight shall then be calculated from the following formula: 


(milliliters of NazS,0; for blank — milliliters of 
Na,S:0; for sample) x N x 0.9675 x 40 
Weight of acetone taken for dilution 


Acetone, per cent by weight = 


1. Only boiled distilled water shall be used in preparing the solutions — 
and throughout the determination. 
2. Standardized glassware shall be used and burette and temperature 
corrections shall be applied to all readings. 
3. Weight of sample taken and amount of iodine solution used shall be - 
as specified. With these amounts, the 35 to 40 per cent excess of iodine, 
tee to be optimum for completion of the iodoform reaction will be present. 


Use of the small glass-stoppered bottle described in Section 16 (b) with the - 
2-ml. pipette insures uniformity in the weight of sample taken. ‘ 
4. The iodine solution shall be added slowly and with constant shaking. -_ 
‘The Bureau of Standards calibrated burette with fine tip and delivery time , 
: of approximately 2 minutes have been found very satisfactory. 
ay 5. A slight excess of acid shall be added just before the titration with 
thiosulfate. Too great an excess will give low results. - 
18. Potassium Permanganate Test.—To 100 ml. of acetone contained in a 
250-ml. Erlenmeyer flask and maintained at 25° C., 1 ml. of 0.1-per-cent potas- 
sium permanganate solution shall be added with slight re 
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REPORT OF JOINT COMMITTEE ON PROTECTIVE COATING 
RESEARCH 


The principal activity of this joint committee! during the pas 
half year has been an effort to acquaint university professors with 
the research possibilities in paint and varnish fields. This has been 
undertaken with a view to the working out of some of the fundamental 
problems facing the committee in the matter of thesis work by pro- 
fessors and graduate students for the master of arts degree or other 
graduate degrees. 

With the cooperation of the Journal of Industrial and Engineering 
Chemistry and the editor of the American Chemical Society News 
Service, many professors of chemistry and chemical engineering have 
been contacted and much interesting work has been planned. During 
the past six months eighty-five individuals have requested copies of 
the “Survey of the Protective Coating Industry’ published last year. 
Of these eighty-five requests, twenty-one represented university pro- 
fessors of chemistry or chemical engineering. 

The joint committee promises continued cooperation with those 
about to undertake problems in paint and varnish chemistry with a 
view not only to stimulating fundamental work but also in so far as 
possible in preventing duplication. 


Respectfully submitted on behalf of the joint committee, 


FE, Representative of Committee D-1 
, on Joint Committee on Protective 
Coating Research 


1 Composed of representatives of the Paint and Varnish Division of the American Chemical So- 
ciety, the Federation of Paint and Varnish Production Clubs, and Committee D-1 of the American 
Society for Testing Materials. 

2 Circular No. 365 of the Scientific Section, Educational Bureau, American Paint and Varnish 
Manufacturers Assn., Issued June, 1930. 
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REPORT OF COMMITTEE D-2 


: a PETROLEUM PRODUCTS AND LUBRICANTS 


Committee D-2 on Petroleum Products and Lubricants held three 
regular meetings during the past year (in June at Atlantic City, in 
January at Baltimore, and in March at Pittsburgh) and also an in- 
formal meeting in November in Chicago at the time of the annual 
meeting of the American Petroleum Institute. 

The following subcommittees have been discontinued during the 
year: 
Ton Petrolatum; 
on Oxidation at High Temperatures; 
one XVIII on Gas Oil; 

EX on Illuminating Oils; 

XXIV on Calorific Value; 

XXVI on Petroleum Wood Preservatives; 

Special Subcommittee with Committee D-7 on Timber to 
Cooperate with the American Wood Preservers Association on 
Petroleum Wood Preservatives; and 

Special Subcommittee with Committee D-9 on Electrical 
Insulating Materials to Cooperate with the International Electro- 
Technical Commission on Methods of Sampling. 


Acting as the Sectional Committee on Methods of Testing Pe- 
troleum Products and Lubricants, functioning under the procedure 
of the American Standards Association, the following recommendations 
in connection with American Standards and American Tentative 
Standards were made to bring these standards into conformity with 
the actions of the Society at the 1930 annual meeting. ee bia} 
Approval of Revised American Standards: 


Method of Test for Burning Quality of Kerosine Oils (D 187 - 30) 
(A.S.A. No. Z 1930); 
Method of Test for Burning Quality of Long-Time Burning Oil 
for Railway Use (D 219 - 30) (A.S.A. No. Z 11s — 1930); 
Method of Test for Burning Quality of Mineral Seal Oil (D 239 - 
30) (A.S.A. No. Z 11r—- 1930); 
Method of Test for Distillation of Gasoline, Naphtha, Kerosine 
and Similar Petroleum Products (D 86-30) (A.S.A. No. 
(461) 
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Method of Test for Distillation of Natural Gas Gasoline (D 216 - 
30) (A.S.A. No. Z 11k — 1930); 
Methods of Test for Viscosity of Petroleum Products and Lubri- 
cants (D 88 — 30) (A.S.A. No. Z 118 — 1930); 
Method of Test for Water in Petroleum Products and Other 
Bituminous Materials (D 95 — 30) (A.S.A. No. Z 117 -— 1930); 
_ Method of Test for Water and Sediment in Petroleum Products 
by Means of Centrifuge (D 96-30) (A.S.A. No. Z 11h- 


1930). Nat te 
Approval of Revised American Tentative Standards: 4 


Method of Test for Cloud and Pour Points of Futcobiens Piatt 
(D 97 — 30) (A.S.A. No. Z 1le- 1930). 


Advancement of American Tentative Standard to American Standard: 


Method of Test for Detection of Free Sulfur and Corrosive Sulfur 
Compounds in Gasoline (D 130-30) (A.S.A. No. Z 
1930). 


A pproval of A.S.T.M. Standards as American Tentative Standards: 


Method of Test for the Determination of Autogenous Ignition 
Temperatures (D 286 — 30) (A.S.A. No. Z 11w— 1930); 
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a Method of Test for Melting Point of Petrolatum (D 127 - 30) 
(A.S.A. No. Z 1930). 


The above recommendations have since been approved by the 
American Standards Association with A.S.A. numbers as indicated. 

The voting membership of Committee D-2 now consists of 38 
producer, 33 consumer, and 10 general interest members. = = | 


Activities oF SUBCOMMITTEES AND TECHNICAL COMMITTEES _ 
Appended hereto are reports of the following: ennktad 90 
Subcommittee XVI on Cloud and Pour Test; = 
Technical Committee A on Gasoline; 
Technical Committee B on Motor Oils. 


In addition, the activities of two other subcommittees are pre- 
sented briefly as follows: 

Subcommittee VIII on Distillation (E. W. Dean, chairman).—A 
suggestion to study the standardization of a method for vacuum 
distillation has been considered. It was generally agreed that vac- 
uum distillation is a useful procedure as applied to plant control and 
to process developments but that at present it has no established 
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significance as a test for the quality or suitability of finished products. 
For this reason the subcommittee recommends that no standardiza- 
tion program along this line be undertaken. 

As mentioned later in the report, the subcommittee recommends 
the addition of a note of caution regarding the high-distillation ther- 
mometer specified in the Standard Method of Test for Distillation of 
Gasoline, Naphtha, Kerosine, and Similar Petroleum Products 
(D 86-30). The note originated in Committee D-15 on Ther- 
mometers. 

Subcommittee X XI on Crude Petroleum (A. J. Kraemer, chairman). 
—Two lines of work are to be undertaken by this subcommittee during 
the coming year: 

1. A study of the desirability of developing apparatus and pro- 
cedure for the more or less complete evaluation of crude petroleum 
along the lines of the present Bureau of Mines’ method. It is not 
the intention that this method will parallel or predict refinery yields, 
but that it will be a means for correlating analyses made by investi- 
gators in difierent laboratories, for their scientific value. 

2. The determination or calculation of the gravity of crude 
petroleum on the dry (water-free) basis. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


Standard Methods of Test for Viscosity of Petroleum Products and 
Lubricants (D 88-380).—The following change, proposed by Sub- 
committee V on Viscosity (W. H. Herschel, chairman), is recom- 
mended for publication as a tentative revision of this standard method: 

Section 3 (b).—Change to read as follows by the addition of the 
italicized figures: 

(b) With the Saybolt Furol Viscosimeter, determinations shall 
be made at 77, 100, 122, or 212° F. (25, 37.8, 50 or 100° C.). 

Standard Method of Test for Distillation of Gasoline, Naphtha, 
Kerosine, and Similar Petroleum Products (D 86 - 30) .2—As an editorial 
change, the addition of the following cautionary note is recommended 
by Subcommittee VIII on Distillation (E. W. Dean, chairman): 

Section 6 (b).—Add a note at the end of this paragraph to read 
as follows: 


Note.—Under certain test conditions the bulb of the thermometer may 
be 50° F, (28° C,) above the temperature indicated by the thermometer, and 
at an indicated temperature of 700° F. (371° C.) the temperature of the bulb 


Book of A.S.T.M. Standards, Part II, p. 550. 
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is approaching a critical range in the glass. It is therefore not desirable to use 
this thermometer under such conditions at indicated temperatures above 
700° F. (371° C.) without checking the ice point. 


Standard Method of Test for Cloud and Pour Points of Petroleum 
Products (D 97 — 30).'\—The following editorial changes to clarify the 
meaning are recommended by Subcommittee XVI on Cloud and Pour 
Test (J. B. Rather, chairman): 

Title-—Delete the phrase “of Petroleum Products” from the 
title. This change in title is desirable since the method is used to 
some extent in the test of fatty oils not of petroleum origin. 

Section 11.—In the seventh paragraph, change the last sentence 
to read as follows by the addition of the italicized words and the 
omission of those in brackets: 


If the oil shows any movement under these conditions, the test jar shall 
be immediately replaced in the jacket if the temperature of the oil is above 15° F 
or directly in the cooling bath if the temperature is below 15° F., and {the same 
procedure] a test for flow repeated at the next temperature [reading] 5° F. lower. 


Section 12 (a).—Change to read as follows by the addition of the 
italicized words and the omission of the word in brackets: 


12. (a) In those cases where it is known that a sample has been sub- 
jected to some temperature higher than 115° F. during the ‘preceding 24 
hours, or where the history of the sample in this respect is not known, 
the sample shall be held in the laboratory 24 hours before testing, unless 
three consecutive tests of the same sample in the same test jar give 
check results. For these particular oils, [this] resulis obtained by one or the 
other of the alternative procedures shall be called the upper (maximum) 
pour point. 


Standard Method of Test for Distillation of Natural Gas Gasoline 
(D 216 -—380)*.—The following changes, proposed by Subcommittee 
XXII on Natural Gasoline (G. G. Oberfell, chairman), are recom- 
mended for publication as a tentative revision of the standard method: 

Section 9.—Insert a new Paragraph (d) to read as follows and 
reletter the present Paragraphs (d), (e), and (f), accordingly: 

(d) A record shall be made of the room temperature at the time of each 


distillation. The heating apparatus including the shield and flask support 
shall be at room temperature at the start of each distillation. 


At the end of the relettered Paragraph (e) add the following 
sentence: 


The thermometer shall be approximately at room temperature when placed 
in the flask. 


11930 Book of A.S.T.M. Standards, Part II, p. 481. a >» 
2 Jbid., p. 500. 
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In the relettered Paragraph (g) change the third sentence to read | oe Paes 
as follows by the addition of the italicized words and the omission of | bse se 
the word in brackets: a 


The top of the graduate shall be covered closely during the distillation with ae: Be a 
a piece of blotting paper, or its equivalent, [and] so cut as to fit the condenser a 


tube tightly. 
Section 10.—Change the first sentence of this section to read as 
follows by the addition of the italicized word: 
When everything is in readiness, heat shall be applied immediately at a 


uniform rate, so regulated that the first drop of the condensate falls from nal 
condenser in not less than two nor more than five minutes. 


Change the third paragraph of this section to read as follows i‘ <a a 
the addition of the italicized words and the omission of those in 
brackets: 


The heating shall be continued until the mercury reaches a maximum and 
starts to fall consistently after the bottom of the flask has become dry. ‘The highest ie 
temperature observed on the distillation thermometer shall be recorded as the is 
maximum temperature or end point. [Usually this point will be reached after 
the bottom of the flask has become dry. If the bottom of the flask is not “elle 
the operator should note this on the report.] 


Section 13.—Onmit this section which reads as follows: 


13. The form shown in Fig. 3 is suggested for the recording of results “ 
tests of natural gas gasoline. 
Figure 3.—Omit this figure which shows the form for recording 
test results. a 
Tentative Method of Test for Vapor Pressure of Natural Gasoline — 
(Reid Method) (D $23 - 30 T).'—Subcommittee XXII on Natural __ 
Gasoline (G. G. Oberfell, chairman) has recommended a number of — P 
revisions in this method in order to clarify the procedure and to 
permit of reasonable variation in the methods of constructing the 
specified apparatus. The method, as revised, is appended hereto? 
and it is recommended that the revised method be approved and ast ons 
continued as tentative. pe 
Tentative Definitions of Terms Relating to Petroleum (D 288 — 28 
T)’—The following change in the definition of the term “‘fuel oil” is 
proposed by Subcommittee XX on Nomenclature (J. B. Rather, 
chairman). It is recommended that with this revision the — 
be continued as tentative: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1139 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 396. 

2 See p. 808.—Eb. 


5 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 933 (1928); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 402. 
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Fuel Oil.—Change to read as follows by the addition of the itali- 
cized words and the omission of those in brackets: 


Fuel oil.—Any liquid or liquefiable petroleum product [used] burned for 
the generation of heat in [a] an industrial or household furnace or firebox, [the © 
controlling factors being cost and adaptability] or for the generation of power 
in a diesel engine, exclusive of oils with a flash point below 100° F., Tag closed © 
tester, and oils burned in cotton or wool-wick burners. Fuel oils in common use 


fall into one of four classes: (1), residual fuel oils, which are topped crude 1 
_ petroleums or viscous residuums obtained in refinery operations; (2) distillate 


fuel oils, which are distillates derived directly or indirectly from crude petro- 
leum; (3) crude petroleums and weathered crude petroleums of relatively low 
commercial value; (4) blended fuels, which are mixtures of two or more of the 
three preceding classes. 


¥ 


There are five tentative methods of test developed by the com- _ 
mittee that have remained in tentative form without modification for | 


three years or longer. Tentative Method of Test for Color of Lubri- _ 


cating Oils by Means of Union Colorimeter (D 155-23 T); Tenta- — 
tive Method of Test for Color of Refined Petroleum Oil by Means — 
of Saybolt Chromometer (D 156-23 T); and Tentative Method of 

Test for Color of Petrolatum by Means of Union Colorimeter 
-(D 218-25 T) have not been advanced to standard because of a 
need for requirements for the color standards. The development of 
these requirements is now under way, 

Consideration is now being given to a revision of = 
Method of Test for Neutralization Number of Petroleum Products — 
and Lubricants (D 188-27 T) to broaden its usefulness in the oa 
_ of dark-colored oils. Work is being carried out with hard greases to 
extend the application of Tentative Method of Test for Penetration 


' # of Greases and Petrolatum (D 217-27 T). 


The recommendations appearing in this report have been sub- _ 


mitted to letter ballot of the committee with the following results: 


Items irm- | Neg- 
ative 


I. Proposzp Revisions or STANDARDS 
Test for Viscosity of yy owes Products and Lubricants (D 88 - 30) 


Tes, = _— of Gasoline, Naphtha, Kerosine, and Similar Petroleum Products 


Test for Cloud and Pour Points of Petroleum Products (D 97 - 30) 
Test for Distillation of Natural Gas Gasoline (D 216 - 30) 


Il, Proposzp Revisions or Tentative STANDARDS 
SOT) Method of Test for Vapor Pressure of Natural Gasoline (Reid Method) (D 323 - 


ac 
: 
2 
Lagann 
é 
: 
Not 
Voting 
55 0 1 
52 0 4 
Ive niti lating to Petroleum 54 1 1 
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which consists of 81 members; 56 members returned their ballots, of 
whom 54 have voted affirmatively and none negatively. fae ere 
or 


This report has been submitted to letter ballot of the se Il sii 


Ps cpm submitted on behalf of the committee, 
F. A. HULL, 


R. P. ANDERSON, 7 


an #1999 a adam of 
ab os Dox 


OTE 


The proposed tentative revisions of the Standard Methods of Test for 
Viscosity of Petroleum Products and Lubricants and Test for Distillation of 
Natural Gas Gasoline were accepted for publication as tentative. 

The proposed revisions of the Standard Methods of Test for Distillation 
of Gasoline, Naphtha, Kerosine, and Similar Petroleum Products and Test 
for Cloud and Pour Points or Petroleum Products were approved as editorial 
changes. 

The proposed revisions of the Tentative Method of Test for Determination 
of Vapor Pressure of Natural Gasoline (Reid Method) and of the tentative 
definition of the term “fuel oil” appearing in the Tentative Definitions of 
Terms Relating to Petroleum were accepted. The method and definitions 


in their revised form appear on pages 808 and 815. shen lerrepit Sipbe : 
od 
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REPORT OF SUBCOMMITTEE XVI ON CLOUD AND POUR TEST 


Several members of Committee D-2 have had difficulty in obtain- 
ing check results in the determination of the pour point on certain 
oils by the special procedure for black oils and cylinder stocks described 
in Section 12 of the Standard Method of Test for Cloud and Pour 
Points of Petroleum Products (D 97-30).! In view of this fact the 
subcommittee felt it desirable to make a series of tests on oils which 
were reported to give unsatisfactory check results by this procedure 
and to determine what change, if any, should be made in this method. 

The history of the test procedure may be summarized as follows: 
In 1924, it was demonstrated that the pour points of certain types of 
oils, notably cylinder stocks and black oils, were affected by the tem- 
perature to which the oil was heated prior to testing.? It was further 
shown in the case of eight oils from widely varying crude-petroleum 
sources, that heating to 115° F., gave, in the case of these oils, a higher 
pour point than that obtained by heating to any other temperature. 
Accordingly, the present Standard Method D 97 — 30, was adopted and 
into this method was incorporated a special procedure for black oils 
and cylinder stocks which contained, as an essential detail, the heating 
of the oil to 115° F. prior to testing in order to establish the highest 
pour point, it being felt that a pour point obtained in this manner 
would represent the highest pour point which the oil would be likely 
to acquire under storage conditions. 

During the past year, fifteen oils were submitted by committee 
members because of their anomalous behavior when tested according 
to the present procedure. The pour points of these were determined 
in the chairman’s laboratory by the present A.S.T.M. method and 
also by a new procedure which it was felt would give the highest pour 
point obtainable under any conditions. This new procedure involved 
heating the oil to 220° F., and then cooling to 0° F., and reheating to 
a series of temperatures and testing in the usual manner. The pour 
points obtained by this new procedure varied, as would be expected, 
with the temperature to which the oil was heated. The highest 
pour point obtained by this new procedure is compared in Table I 
with the pour point obtained using the procedure of Method D 97. 


11930 Book of A.S.T.M. Standards, Part II, p. 481. 

? J. B. Rather and H. M. Anderson, “‘A Proposed Modification of the A.S.T.M. Pour Test Applic- 
able to Those Oils Which Give Erratic Results by the Present Method,” Proceedings, Am. Soc. Testing 
Mats., Vol. 24, Part I, p. 553 (1924). 
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The highest pour points obtained by the new procedure, given 
in Table I, were obtained by heating to a predetermined temperature, 
somewhere between 70° F. and 150° F., although the majority were 
obtained by heating to temperatures in the neighborhood of 115° F. 
At this temperature the pour point is usually little affected by slight 
variations in the temperature to which the oil is heated. 
ho TABLE I.—Pour Points OF Various O1Ls OBTAINED BY TWO DIFFERENT 


Pour Point, HIcuHEsT, 
D 97-30, NEw PROCEDURE, ENCE, 
Or, SAMPLE a: DEG. DEG. FanR. DEG. FAnR. 


1. Steam-refined stock, Bradford crude, The 
Pennzoil Co 5 


4.2% 


. 600 steam-refined cylinder stock, third-sand 
Pennsylvania crude oil, The Pennzoil Co. 

. Ranger A cylinder stock, Standard Oil Co. 
of New York 

. Continental cylinder stock, Standard Oil Co. 
of New York 


. Pennsylvania A cylinder stock, Standard 
Oil Co. of New York:- 
. Santa Fe Springs residuum, General Pe- 
troleum Corp 
. Mixture of 80-per-cent Baku fuel oil and 
20-per-cent Grozny mazut 
12. Black oil stock, The Texas Co 
13. 
14, Western cylinder stock, ‘The Texas Co 
15. Cylinder stock, Wadhams Oil Co 


@ In the case of this particular oi! the pour point obtained by the present A.S.T.M. poake i w 
higher than that obtained by the new procedure. 


on 


As will be noted from Table I, all except three of these oils have 
pour points which check within 10° F., and all except six check within 
5° F., of the pour point obtained by the new procedure. 

This work indicates that the present A.S.T.M. Method D 97 — 30 
will give a pour point for the great majority of oils which is as high as 
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any pour point which the oil is likely to acquire under storage condi- 
tions. Some oils, notably Pennsylvania cylinder stocks, sometimes 
show anomalous behavior, and if an oil is recognized as being of this 
character its highest pour point can be determined by heating to a 
series of temperatures and selecting the highest pour point obtained. 

The subcommittee recommends that the Standard Method of 
Test for Cloud and Pour Points of Petroleum Products (D 97 - 30) 
remain unchanged except for the minor editorial changes incorporated 
in the body of the report of Committee D-2. 


Respectioly » submitted ¢ on behalf of the subcommittee, ie: 
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= REPORT OF TECHNICAL COMMITTEE A ON GASOLINE 
The ultimate objective of Technical Committee A is the formula- 
tion of specifications for gasoline, primarily gasoline for use as motor 
fuel. Since further correlation between test data and service perform- 
ance is necessary, such correlation has constituted the chief activity 
of the committee during the past year. 

The Section on Gum (T. H. Rogers, chairman), has demonstrated 
by road tests on various cars that a gasoline containing, at time of use, 
between 15 and 25 mg. of preformed gum per 100 cc., is unsatisfactory 
because most cars show gum deposits on the intake manifold, and in 
some cases on the intake valves, long before being driven the 10,000 
miles tentatively established as a criterion. Tests are now in progress 
using a gasoline containing about one-half this amount of dissolved 
or preformed gum. Methods of determining preformed gum are 
also being studied comparatively. The measurement and effect of 
potential gum, that is, gum which forms during storage of gasoline, 
will receive consideration as soon as work on preformed gum is 
complete. 

~ The Section on Vapor Lock (G. G. Brown, chairman) has agreed 
without dissenting vote that the quality of gasoline which indicates 
its tendency to cause vapor lock is its vapor pressure; that vapor 
pressure of gasoline must be limited by specification to give reasonable 
protection to the user so far as fuel is concerned; and that the Tenta- 
tive Method of Test for Vapor Pressure of Natural Gasoline (Reid 
Method) (D 323-30 T)! is the most suitable now available. The 
use of a smaller Reid bomb is under consideration. Elaborate work 
has been done by various agencies on measurement of fuel-system 
temperatures under driving and idling conditions with various makes 
and models of car. It is obvious from this work that vapor lock in 
general has been due to faulty design of fuel system rather than fuel 
quality. Automotive interests are now fully cognizant of this fact 
and are correcting the design in new models. This will permit the 
use of somewhat better gasoline. 

The Section on Corrosion (J. B. Terry, chairman) is inactive 
pending the provision of funds necessary to carry on an investigation 
of the maximum permissible sulfur limits under various climatic and 
seasonal conditions. In cooperation with the Cooperative Motor 
Fuel Research Committee of the American Peteoteam Institute, the 
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Society of Automotive Engineers, the National Automobile Chamber 
of Commerce, and the U. S. Bureau of Standards, a research program 
and estimate of cost and duration is in preparation. 

Other important qualities, such as knocking, starting, accelera- 
tion, etc., are not being studied because the Cooperative Motor Fuel 
Research Committee is ably procuring information which Technical 
Committee A will utilize eventually in preparing specification limits. 

While no specifications have yet been prepared, the committee 
has commented informally, but in a helpful manner, on municipal 
specifications submitted to the Society and has also devoted con- 
siderable time to the consideration of the form and substance of 
federal specifications for gasoline. The activity of the members 
of this committee and the intelligent cooperation of petroleum, 
automotive, consuming, and general interests is a source of real 
gratification to the officers. Ie 
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Respectfully submitted on behalf of the technical committee, _ 
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REPORT OF TECHNICAL COMMITTEE B ON MOTOR OILS 


Technical Committee B on Motor Oils was organized in 1929 
under the direction of Committee D-2. The first meeting was held 
December 3, 1929, and meetings have been held at irregular intervals 
since that date. 

According to the By-laws of Committee D-2, “The principal | 
function of technical committees shall be to study the relation between — 
test data and service performance of materials and to prepare and 
recommend material specifications to Committee D-2.” J 

The first problem of this technical committee was to obtain the 
cooperation of representatives from the different industries so that 
work done by the committee would be truly representative, and that 
the different interests, both producing and consuming, would be prop- 
erly considered. A large amount of time was spent selecting the | 
members and trying to develop a method of attack. It was developed 
quite early in the work that it is impossible to list properties of motor __ 
oils, such as gravity, viscosity, flash point and fire point with maxi- 
mum and minimum limits, and obtain in this manner suitable specifica- 
tions. The properties which are desired in motor oils depend upon 
the type of engine and the conditions of service. An oil within certain 
limits as to gravity, viscosity, flash point and fire point might be 
very satisfactory for a certain type of service and very unsatisfactory 
for another type of service. In addition, oils which differ widely in — 
some of their properties might be equally satisfactory for a particu- 
lar use. 

The committee then undertook the problem of trying to show the 
relation between the properties of the lubricants and performance in 
service, with the idea of using these data when obtained as a basis for 
specifications. The committee will develop the possibility of basing 
specifications on the performance required of the lubricants under 
different conditions of service as differentiated from specifications 
based on a tabulation of maximum and minimum properties of 
lubricants. 

The membership of Technical Committee B has been divided 
into five sections with chairmen as follows: 


Section on Carbon, W. A. Gruse Mellon Institute of Indus- 
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Section on Oil Consumption, W. H. Graves, Packard Motor 
Car Co. 

Section on Pour Point, J. L. McCloud, Ford Motor Co. 

Section on Service Change, A. E. Flowers, The De Laval 
Separator Co. 

Section on Viscosity, E. W. Upham, Chrysler Corporation 


Reports covering the respective fields are being prepared by these 
_ sections for distribution to the members of Technical Committee B 
and of Committee D-2 for discussion and criticism, with the hope of 


i oa reaching agreement upon a foundation from which the future work of 
technical committee may be developed. 


__ Respectfully submitted on behalf of the technical committee, _ 


H. C. Movucey, 
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esi REPORT OF COMMITTEE D-4 


ROAD AND PAVING MATERIALS 


Ae During the past year, Committee D-4 on Road and Paving 
Materials has undergone a complete reorganization which, while 
temporarily retarding work, will expedite it in the future. Under 
the old organization, the committee was divided into two large sub- 
committees, one on bituminous materials and the other on non- 
bituminous materials. Each of these subcommittees was subdivided 
into sections which reported to the main committee only through 
their parent subcommittee. 

Under the new organization the two large subcommittees have 
been eliminated and the main committee has been divided into a large 
number of subcommittees in which no sharp distinction is necessarily 
made between the two main classes of materials. Some of these sub- 
committees deal only with methods of test and some only with speci- 
fications but all report directly to the main committee. Three vice- 
chairmen have been appointed, whose duty it is to maintain close 
contact with certain groups of subcommittees and assist in the corre- 
lation of their work. 

Because of this reorganization many of the subcommittees have 
only recently started to function. ‘There are a number of tentative 
standards under the jurisdiction of the committee which have had a 
tentative status for three years or longer, and due to the reorganiza- 
tion of the committee it has not been possible to take action on these 
tentative standards, and the committee accordingly recommends that 
they be continued as tentative another year. 

The following projects are now well under way and should result 
in recommendations being made to the Society at the next annual 
meeting: 

Group B. Subcommittees on Methods of Tests! = 
B-1 on Asphalt Content 
B-2 on Physical Tests for Compressed Bituminous Mixtures . 
B-3 on Distillation of Bituminous Materials 

B-40n Ductility Tests of Bituminous Materials 

Softening Point Tests of Bituminous Materials tue 

B-6 on Methods of Extracting Bituminous Aggregates 
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B-7 on Viscosity and Float Tests for Bituminous Materials — 
_ B-8 on Coefficient of Expansion of Bituminous Materials 
_ B-9 on Mechanical Analysis of Mineral Aggregates ve 
B-10 on Determination of Percentage of Soft Fragments in Mineral 
Aggregates 
B-11 on Determination of Cleanliness of Mineral Aggregates 
B-12 on Abrasion Tests of Coarse and Fine Aggregates 
B-13 on Crushing Strength Tests of Aggregates 
_ B-14 on Methods of Determining Specifit Gravity of Fine and 
Coarse Aggregates 
B-15 on Methods of Sampling Mineral Aggregates _ ‘wasps 
B-16 on Determination of Setting Qualities of Bituminous Mate- 
rials 


Group C. Subcommittees on Specifications for Materials and Material 
C-1 on Asphalt Cements wr 
C-2 on Tar Products Hard 
_C-3 on Road Oils gi soottions to 
4 C-4onEmulsified Asphalts 


C-5 on Portland-Cement Concrete for Pavements and Bases real 
C-6 on Brick and Block for Pavements bare 
C-7 on Materials for Earth and Oiled-Earth Roads wh 
C-8 on Materials for Waterbound and Traffic-bound Roads —T 

C-9 on Materials for Bituminous Surfaces and Bases fa! 


Group D. Subcommitiees on Miscellaneous Materials: 

_ D-1 on Calcium Chloride for Dust Palliative, Curing and Ice 

Melting 

D-2 on Highway Traffic Markers 
D-3 on Expansion-Joint Materials and Fillers 


During the past two years, one of the sections, now Subcommittee. 
C-3 on Specifications for Road Oils, has carried on exhaustive investi- 
gations leading to the formulation of proposed specifications for road 
oils, namely, specifications for slow-curing road oils, for medium- 
curing road oils, for hot-application road oils and for cut-back asphalts. 
While Committee D-4 is not at this time prepared to recommend their 
‘publication as tentative standards it nevertheless believes that the 
work accomplished is of sufficient value to warrant publication of the 
report of the subcommittee, which is accordingly appended hereto. 
Subcommittee D-1 on Specifications and Methods of Test for 
Calcium Chloride, for Dust Palliative, Curing and Ice Melting has 
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prepared proposed Methods of Chemical Analysis of Calcium Chloride 
which were received too late for presentation to the Society at the 
annual meeting. After these proposed methods, appended hereto! 
for information, have been approved by letter ballot of Committee 
D-4 they will be submitted to Committee E-10 on Standards at a 
meeting to be held after the annual meeting with the recommendation 

that they be approved as a tentative standard. — 

RECOMMENDATIONS AFFECTING STANDARDS 

Standard Method of Test for Distillation of Bituminous Materials 
Suitable for Road Treatment (D 20-30).*—It has been called to the 
attention of the committee that under some test conditions the bulb 
of the high-distillation thermometer described in this method may 
be heated to a point that will impair the accuracy of the instrument 
and throw such accuracy beyond the tolerance permitted by the 
specifications. The committee accordingly recommends the addition 
to this method of a note of caution regarding the high-distillation 
thermometer. The note, which reads as follows, originated in Com- 
mittee D-15 on Thermometers and it is recommended that it be 
added at the end of Section 6: 

Note.—Under certain test conditions the bulb of the thermometer may 
be 50° F. (28° C.) above the temperature indicated by the thermometer, and 
at an indicated temperature of 700° F. (371° C.) the temperature of the bulb 
is approaching a critical range in the glass. It is therefore not desirable to use 


this thermometer under such conditions at indicated temperatures above 700° F. 
(371° C.) without checking the ice point. 


i 


As this note merely describes a precautionary measure which 
may be considered as an editorial change, it has not been referred to 
letter ballot of Committee D-4, but unanimous approval was given 
by the Committee at a meeting on June 22. 

Standard Definitions of Terms Relating to Materials for Roads and 
Pavements (D 8 — 18).8—In the 1929 report, Committee D-4 signified 
its approval of certain definitions for bituminous materials recom- 
mended by a joint conference committee composed of representatives 
of Committee D-2 on Petroleum Products and Lubricants, Committee 
D-8 on Bituminous Waterproofing and Roofing Materials and Com- 
mittee D-4. Since that time the joint conference committee has made 
a number of minor changes in the definitions to meet certain suggestions 
and criticisms that have been received. These revisions have also 


1 See p. 490.—Eb. 

2 1930 Book of A.S.T.M. Standards, Part II, p. 642. 

* Ibid., p. 673. 
‘See Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 382 (1929). SOL Arpt 
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been approved by Committee D-4 which now recommends that the 
following definitions be approved for publication as tentative revisions 
of the existing standard definitions. 

Bitumens.—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 


Bitumens.—Mixtures of [native or pyrogenous] hydrocarbons of natural or 
pyrogenous origin, or combinations of both [and] frequently accompanied by their 
non-metallic derivatives, which may be [gases] gaseous, [liquids] liquid, [viscous 
liquids] semisolid, or [solids] solid, and which are completely soluble in carbon 
disulfide. 


Asphalis—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 


Asphalts.—Black to dark brown solid or semi-solid [native bitumens, solid 
or semi-solid bitumens obtained by refining petroleum, or solid or semi-solid 
bitumens which are combinations of the bitumens mentioned with petroleums 
or derivatives thereof, which melt upon the application of heat] cementitious 
materials which gradually liquefy when heated, in which the predominating con- 
stituents are bitumens all of which occur in the solid or semi-solid form in nature 
or are obtained by refining petroleum, or which are combinations of the bitumens 
mentioned with each other or with petroleum or derivatives thereof {and which consist 
of a mixture of hydrocarbons and their derivatives of complex structure, largely 
cyclic and bridge compounds]. 


Flux.—Change to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


[Flux] Fluxes.—[Bitumens] Bituminous materials, generally liquid, in which 
the predominating constituent is bitumen, used in combination with [harder 
bitumens] asphalis for the purpose of softening the latter. 


Tars.—Change to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


Tars.—[Bitumens} Black to dark-brown bituminous condensates which yield 
[pitches upon fractional distillation] substantial quantities of pitch when partially 
evaporated or fractionally distilled, and which are produced [as distillates] by 
[the] destructive distillation of [bitumens, pyrobitumens or] organic [materials] 
material, such as coal, oil, lignite, peat and wood. 


Pitches —Change to read as follows by the addition of the itali- 
cized words and the omission of those in brackets: 


Pitches.—Black or dark-brown solid cementitious residues which gradually 
liquefy when heated and which are produced [in] by the partial evaporation or 
fractional distillation of [bitumens, the term being usually applied to residues 
obtained from] tars. 


The results of the letter ballot of the committee upon the recom- 
mendations made in this report appear in the following table: __ 
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Items 


Proposep Revision oF STANDARD 
Definitions of Terms Relating to Materials for Roads and Pavements (D 8 - 18): 
Revision of Term Bitumens 
Revision of Term Asphalts 
Revision of Term Flux 
Revision of Term Tars 


This report has been submitted to letter ballot of the committee, 
which consists of 78 members; 62 members returned their ballots, of 
whom 57 have voted affirmatively and none negatively. 

Respectfully submitted on behalf of the committee, = 


‘He 
REV OST UBBARD, 


“Seth 


The proposed revisions of the definitions of the terms ‘“‘bitumens,” 
“asphalts,” “flux,” ‘“‘tars,” and “pitches,” appearing in the Standard Defini- 
tions of Terms Relating to Materials for Roads and Pavements, were accepted 
for publication as tentative and appear on page 1069. 

The addition of the Note to the Standard Method of Test for Distillation 


of Bituminous Materials Suitable for Road Treatment was approved as an 
editorial change. 
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| REPORT OF SUBCOMMITTEE C-3 ON SPECIFICATIONS FOR 
ROAD OILS 


The Subcommittee on Specifications for Road Oils has prepared 
a group of proposed specifications for road oils, namely, specifications 
for slow curing road oils; for medium curing road oils; for hot applica- 
tion road oils; and for cut-back asphalts. These specifications are 
appended hereto for information before being recommended to the 
Society for publication as tentative standards. 

The task of the subcommittee has been a difficult one. There 
exists a great divergence of opinion and practice in connection with 
the specification of road oils. Many different grades are required 
and the ways in which they are specified differ widely. Some consum- 
ers define the constituent materials as well as the finished product, 
while others specify the latter only. So many different tests and test 
conditions are used that accurate comparison of existing specifications 
is virtually impossible. Although there are some examples of local 
standardization, the situation, generally, is most confused. 

As a step in the development of the subcommittee’s work, a 
preliminary set of specifications was sent to each state highway de- 
partment and to a number of producers, with a request for comments, 
criticisms and comparison with their own requirements. Replies 
were received from more than thirty states. It was evident that our 
specifications had received careful consideration, and that the desira- 
bility of standard requirements was realized. 

Although several states were favorably disposed toward the sub- 
committee’s specifications, others preferred those which they had 
developed. It is, of course, recognized that local conditions of use, 
crude materials, and methods of manufacture vary throughout the 
country and that these factors have contributed to the evolution of 
the many different specifications. A study of the replies emphasized 
the hopelessness of attempting to write specifications which would 
include all of those in current use. 

Therefore, the subcommittee has prepared a group of specifications 
which it believes adequately covers the various types and uses of 
road oils, as well as can be done under present conditions. Four types 
of products are defined, each of which is offered in several grades, 
which differ chiefly in consistency. The entire group is composed of 
fourteen grades. It has been claimed that this is an unnecessarily 
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large nun nner, and the subcommittee believes that some might be 
eliminated. For the present, however, it is believed that all should 
be included in order to conform, as closely as possible, to present 
practice. 

The subcommittee believes that a// road oils may, and should be 


specified by a few standard tests common to all. The following are 
suggested: 


Specific Viscosity at 25° C., 50° C., or 100°C, (77° F., 122° F., or 212° F.); 
Flash Point; 
Total Bitumen; 
‘Distillation with initial boiling point and cuts at three intermediate tempera- 
tures; 
Tests on Residue from Distillation: 
Consistency by Float or Penetration Test; and 
Ductility. wal” 
It is believed that the adoption of standard tests would facilitate 
the understanding of road oils and very greatly simplify the task of 
formulating standard specifications. 


ae Respectfully submitted on behalf of the subcommittee, 


WwW. J. Emmons, 
Chairman. 
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APPENDIX I 


PROPOSED SPECIFICATIONS FOR SLOW CURING ROAD OILS 


1. Scope.—(a) These specifications cover four grades of slow curing road 
oils, Grades A, B, C, and D, composed of asphaltic residues, blended or unblended 
with relatively non-volatile distillates. Ability to penetrate into fine grained 
surfaces is an essential characteristic of these products. 

(b) The purposes for which these grades are frequently used, dependent 
upon their consistencies, are as follows: 


’ Dust palliative for earth or higher types (excluding hard sur- 
a face pavements); 
Grade A.. Does not require heating for proper application; 
s,s Does not require mineral cover. 

Yo vat 31! ie palliative for earth, sand-clay, shell, and gravel surfaces; 

; Light surface treatment on earth, sand-clay shell, and gravel 
surfaces; 
Does not require heating for proper application; 
--_- | Requires light application of clean mineral cover when used 
| for surface treatment. 
Surface treatment on earth, sand-clay, shell, and gravel sur- 
faces; 
Mixed-in-place types on which maintenance is to be accom- 
plished by blading; 
Ordinarily does not require heating for proper application; 
| Requires clean mineral cover when used for surface treatment. 
{ Heavy surface treatment on earth, sand-clay, shell, and gravel 
surfaces; 
Grade D Mixed-in-place types on which maintenance is to be accom- 
plished by blading; 
Generally requires heating for proper application; 

coeepor* | Requires mineral cover for surface treatment. 


Grade B.. 


2. Properties ——The oil shall conform to the requirements specified by the 
purchaser, within the following limits: 


GravE A Grave B GraDE C Grave D 
Min- Max- Max- Max- Max- 
<=. IMUM = IMUM) IMUM IMUM 


IMUM IMUM 

(a) Specific viscosity, Engler: 

50 cc., 50° C. (122° F.).... 
(b) Residue of 100 penetra- 

tion, per cent 
(c) Ductility at 25° C. (77° 

F.) of residue of 100 pene- 

tration, cm 
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SPECIFICATIONS FOR SLow CurING Roap O1ts 


Grade A GraDE B Grave C 
Min- Max- Min- Max- Min- MAx- 
" IMUM IMUM IMUM IMUM IMUM IMUM 
(d) Loss on heating, 163° C. 
(325° F.), 50 g., 5 hr., per 
cent.. 
(e) Residue from on heat 


(g) Total bitumen, soluble in 
carbon disulfide, percent.. 99 ... OP 99 


3. Methods of Testing.—The properties enumerated in these specifications 
shall be determined in accordance with the following methods of test of the 
American Society for Testing Materials, except as noted in Paragraph (a): 

(a) Specific Viscosity:' Method contained in Bulletin No. 1216, U. S. De- 
partment of Agriculture, the instrument being standardized by the U. S. Bureau 
of Standards. The results shall be reported as specific viscosity compared with 
water at 25° C. (77° F); 

(b) Residue of 100 Penetration: Tentative Method of Test for Residue of 
Specified Penetration (A.S.T.M. Designation: D 243 - 28 T);? 

(c) Ductility of Residue: Tentative Method of Test for Ductility of Bi- 
tuminous Materials (A.S.T.M. Designation: D 113 26 

(d) Loss on Heating: Standard Method of Test for Loss on Heating of Oil 
and Asphaltic Compounds (A.S.T.M. Designation: D 6);4 


(e) Flash Point: Standard Method of Test for Flash and Fire Points by 
Means of Open Cup (A.S.T.M. Designation: D 92);5 

(f) Total Bitumen: Standard Method of Test for the Determination of 
Bitumen (A.S.T.M. Designation: D 4).¢ 


1 The Engler test has not been standardized by the American Society for Testing Materials. Com- 


mittees of the Society have under consideration the Saybolt Furol apparatus, which may be adopted 
later. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 948 (1928); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 527. 


3 Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, a? 886 (1926); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 524. - 


41930 Book of A.S.T.M. Standards, Part II, p. 638. 
Ibid., p. 517. 
ul 
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PROPOSED SPECIFICATIONS FOR MEDIUM CURING ROAD OILS 


1. Scope.—(a) These specifications cover three grades of medium curing 
road oils, Grades A, B, and C, composed of asphaltic residues, blended or un- 
blended with distillates which gradually volatilize upon exposure, leaving a base 
of plastic consistency. 

Nore.—The use of these materials, in combination with mineral cover, may be 
expected to result in the formation of a thin malleable surface mat. Some penetra- 
tion into the road surface may be anticipated with oils conforming to Grades A and B, 
unless prevented by unusual compactness or excessive dustiness. 


(6) The purposes for which these grades are frequently used, dependent 
upon their consistencies, are as follows: 


aes { Light surface treatment on sand-clay, shell, gravel, and water- 

bound macadam surfaces; 
Grade A.. Does not require heating for proper application; 
ie (a9 eases Should preferably be covered with clean mineral material of 
| not over }-in. maximum size. 

_ { Surface treatment on sand-clay, shell, gravel, and water-bound 
macadam surfaces; 
A Ps Grade B.. 4 Ordinarily does not require heating for proper application; 
— clean mineral cover, nor exceeding }-in. jn maximum 
Surface treatment on gravel, and water-bound macadam sur- 
faces; 


rae” Grade C..} Retreatment on sand-clay, shell, gravel, and water-bound 
a Generally requires heating for proper application; 


zs | Requires clean mineral cover. 
pee 2. Properties.—The oil shall conform to the requirements specified by the 

purchaser, within the following limits: 

ae Grave A Grape B Grave C 

Max- Min- Max- Min~ Max- 

Specific viscosity, Engler: 

50 cc., 50° C, (122° F.).. 15 30 35 

; a (b) Residue of 100 penetration, per cent... 40 55 5S 65 65 


oa (c) Ductility at 25° C. (77° F.) of secliine 


of 100 penetration, cm................ in 50 
ae (d) Loss on heating, 163°C, (325° F.), 50g., 
15 30 10 20 10 
aa (e) Float test at 32° C. (89.6° F.) of residue 

from loss on heating test, seconds....... 15 100 20 150 20 
(f) Flash point, open cup, deg. C........ 50 
(g) Total bitumen, soluble in carbon disul- 


OY 
a 
20 
200 
e, per cent. 99 99 
(484) 


PROPOSED SPECIFICATIONS FOR MEpIuM CuRING Roap Ors 485 


4. Methods of Testing.—The properties enumerated in these specifications 
shall be determined in accordance with the following methods of test of the 
American Society for Testing Materials, except as noted in Paragraph (a): 

(a) Specific Viscosity:!' Method contained in Bulletin No. 1216, U. S. De- 
partment of Agriculture, the instrument being standardized by the U.S. Bureau 
of Standards. The results shall be reported as specific viscosity compared with 
water at 25° C. (77° F.); 

(b) Residue of 100 Penetration: Tentative Method of Test for Residue of 
Specified Penetration (A.S.T.M. Designation: D 243 - 28 T);? 

(c) Ductility of Residue: Tentative Method of Test for Ductility of Bi- 
tuminous Materials (A.S.T.M. Designation: D 113 - 26 T);? 

(d) Loss on Heating: Standard Method of Test for Loss on Heating of Oil 
and Asphaltic Compounds (A.S.T.M. Designation: D 6),4 

(e) Float on Residue: Standard Method of Float Test for Bituminous 
Materials (A.S.T.M. Designation: D 139);§ 

(f) Flash Point: Standard Method of Test for Flash and Fire Points by 
Means of Open Cup (A.S.T.M. Designation: D 92);* 

(g) Total Bitumen: Standard Method of Test for the Determination of 
Bitumen (A.S.T.M. Designation: D 4).? 


1 The Engler test has not been standardized by the American Society for Testing Materials. Com- 


mittees of the Society have under consideration the Saybolt Furol apparatus, which may be adopted 
later. 


3 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 948 (1928); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 527. 


* Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 886 (1926); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 524. 


41930 Book of A.S.T.M. Standards, Part II, p. 638. 
Ibid., p. 660. 

[bid., p. S17. 

Ibid. p.633. 
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PROPOSED SPECIFICATIONS FOR HOT APPLICATION ROAD OILS 


1. Scope——(a) These specifications cover three grades of hot application road 

oils, Grades A, B, and C, composed of straight run or blended asphaltic residues. 

i C (b) The purposes for which these grades are frequently used are as follows: 


Surface treatment on primed sand-clay, gravel, or water-bound ma- 
cadam surfaces; 


Retreatment of existing bituminous surfaces and bituminous pave- 
ments. 


NoTe.—Treatments defined in Paragraph (6) require the application of clean 
mineral cover. 


2. Properties —The oil shall conform to the requirements specified by the 
purchaser, within the following limits: 
Grave A GRADE B Grave C 
Min- Max- Max- Max- 
IMUM IMUM IMUM IMUM IMUM IMUM 
(a) Specific viscosity, Engler, 50 cc. at 100° 
(b) Float test at 50° C. (122° F.), seconds. ot 100 175 
(c) Residue of 100 penetration, per cent... 90 85 95 
(d) Ductility at 25° C. (77° F.) of residue 
of 100 penetration, cm an 50 
(e) Losson heating, 163° C. (325° F.), 50g., 


(f) Float test at 50° C, (122° F.) of residue 

from loss on heating test, seconds 
(g) Penetration at 25° C. (77° F.), 100 g., 

5 sec., of residue from losson heatingtest ... ... emer te ee 125 
(h) Flash point (open cup), deg. Cent ome wii 220 
(i) Total bitumen, soluble in carbon disul- 

«es 99 


3. Methods of Testing.—The properties enumerated in these specifications 
shall be determined in accordance with the following methods of test of the 
American Society for Testing Materials, except as noted in Paragraph (a): 

(a) Specific Viscosity:! Method contained in Bulletin No. 1216, U. S. De- 
partment of Agriculture, the instrument being standardized by the U. S. Bureau 
of Standards. The results shall be reported as specific viscosity compared with 
water at 25° C. (77° F.); 

. (b) Float Test: Standard Method of Float Test for Bituminous Materials 
(A.S.T.M. Designation: D 139);? 


1 The Engler test has not been standardized by the American Society for Testing Materials. Com- 
mittees of the Society have under consideration the Saybolt Furol apparatus, which may be adopted 
later. 


21930 Book of A.S.T.M. Standards, Part II, p. 660. aN 
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(c) Residue of 100 Penetration: Tentative Method of Test for Residue of 
Specified Penetration (A.S.T.M. Designation: D 243 - 28 T);3 

(d) Ductility of Residue: Tentative Method of Test for Ductility of Bi- 
tuminous Materials (A.S.T.M. Designation: D 113 - 26 T);? 

(e) Loss on Heating: Standard Method of Test for Loss on Heating of Oil 
and Asphaltic Compounds (A.S.T.M. Designation: D 6);3 

(f) Penetration: Standard Method of Test for Penetration of Bituminous 
Materials (A.S.T.M. Designation: D 5);4 

(g) Flash Point: Standard Method of Test for Flash and Fire Points by 
Means of Open Cup (A.S.T.M. Designation: D 92);5 

(hk) Total Bitumen: Standard Method of Test for the Determination of 
Bitumen (A.S.T.M. Designation: D 4).® 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 948 (1928); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 527. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 886 (1926); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 524. 

31930 Book of A.S.T.M. Standards, Part II, p. 638. 

4 Ibid., p. 647. 

§ Ibid., p. 517. 

§ Jbid., p. 633. 
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- PROPOSED SPECIFICATIONS FOR CUT-BACK ASPHALTS 


1. Scope—(a) These specifications cover four grades of cut-back asphalts, 
Grades A, B, C, and D, composed of asphalt cement cut-back with a solvent of 
such volatility as will permit the asphalt cement to revert to its original con- 
sistency : 

(b) The purposes for which these grades are frequently used are as follows: 

Initial surface treatment of well-bonded gravel or water-bound ma- 
cadam surfaces; 

Retreatment of existing bituminous surfaces and bituminous pave- 
ments; 

Mixed- in-place surface types, particularly those composed of aggregates 
coarser than }-in. in maximum size; 

Coating of aggregate in the preparation of cold patch mixtures. 

Nore.—A cover of clean mineral material is required when these materials are 
used for surface treatment or seal coating. 


2. Properties—The cut-back asphalt shall conform to the requirements 
specified by the ee, within the following limits: 
Grave A Grabe B GraDE Grave D 


Min- Max- Mtin- Max- Min- Max- Min- Max- 
IMUM IMUM IMUM IMUM IMUM IMUM IMUM_ IMUM 


(b) Distillation: 
Total volume to 225° C. 
nn (437° F.), per cent 
Total volume to 315.5° C. 
(600° F.), per cent 
Total volume to 360° C. 
(680° F.), per cent 


(c) Penetration at 25° C. 


(77° F.), 100 g., 5 sec 125 60 125 60 125 60 125 
(d) Ductility at 25° C. (77° 
60 
(e) Total bitumen, soluble in 


a carbon disulfide, per cent 99 ... ee ee 99 
4 


3. Methods of Testing.—The properties enumerated in these specifications 
shall be determined in accordance with the following methods of test of the 
American for Materials, as noted in Paragraphs (a) 
and 
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PRoPosep FOR Cut-Back ASPHALTS 


(a) Specific Viscosity:! Method contained in Bulletin No. 1216, U. S. De- 
partment of Agriculture, the instrument being standardized by the U.S. Bureau 
of Standards. The results shall be reported as specific viscosity compared with 
water at 25° C. (77° F.); 

(b) Distillation: Standard Method of Test for Distillation of Bituminous 
Materials Suitable for Road Treatment (A.S.T.M. Designation: D 20),? with 
the following exceptions: 

AT Distillation to be made on 200-cc. sample; condenser to be water 
cooled; thermometer bulb to be 3-in. from bottom of flask; first drop to 
come over in 10 to 15 minutes after application of heat; residue to be poured 

a immediately after maximum temperature is attained, to avoid condensation 

vapor in residue; 


EM (c) Penetration: Standard Method of Test for Penetration of Bituminous 
Materials (A.S.T.M. Designation: D 5);* 

(d) Ductility: Tentative Method of Test for Ductility of Bituminous 
Materials (A.S.T.M. Designation: D 113 — 26 T);* 

(e) Total Bitumen: Standard Method of Test for the Determination of 
Bitumen (A.S.T.M. Designation: D 4),5 


1 The Engler test has not been standardized by the American Society for Testing Materials. Com- 


mittees of the Society have under consideration the Saybolt Furol apparatus, which may be adopted 
later. 


21930 Book of A.S.T.M. Standards, Part II, p. 642. 
Ibid., p. 647. 


4 Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 886 (1926); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 524. 


v § 1930 Book of A.S.T.M. Standards, Part II, p. 633. 
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_ PROPOSED METHODS OF CHEMICAL ANALYSIS OF CALCIUM 
CHLORIDE! 


oud 
DETERMINATION OF TOTAL CALCIUM 


1. Weigh accurately a sample of approximately 5 g. (see Note 1) 
and dissolve in water. Add sufficient HCl to clear, and then make 
up to a volume of 500 cc. Pipette a 25.00 ml. aliquot and add enough 
dilute NH,OH to make slightly alkaline. Methyl orange or red may 
be used as indicator. Add 20 ml. of cold, saturated NH,Cl solution 
and dilute to from 100 to 125 ml. Heat to boiling and while stirring 
to precipitate the calcium add 20 ml. of cold saturated (NH4)2C20.. 
Let stand one minute and if the precipitate does not show a tendency 
to settle well, bring back to boiling and continue the stirring. Let 
settle 20 minutes and filter through No. 42, 11-cm. Whatman filters 
or paper of an equivalent grade. Wash free from oxalate and chloride 
with hot water. Wash the precipitate back into the original beaker 
and dilute to about 100 ml. Dissolve the precipitate with 10 to 15 
ml. of 0.25 N H2SO,, heat to about 80° C. and titrate to a pink color 
with 0.1 VW KMnO4. Add the paper and finish the titration to a 
faint pink with the standard KMn0O4. 

Percentage of CaCl, = Wt. of sample in grams + (cubic centimeters of 0.1 N 
KMn04 X 0.00555 X 100) 

The calculated percentage of CaCle shall be corrected for Ca(OH). 

and CaCQs3. 


DETERMINATION OF TOTAL ALKALINITY AND MAGNESIUM 
COMPOUNDS 


2. Weigh accurately a 10.00-g. sample (see Note 1), place in a 
400-ml. beaker and dissolve in 25 ml. of water. Add a drop of phe- 
nolphthalein indicator and titrate with 0.1 NV HCI till the brilliant pink 
color fades or becomes a dull, slowly-returning color when tested by 
adding another drop or two of indicator. Then add enough of the 
0.1 N HCl in excess to give a permanent red color after the addition 
of a drop of methyl orange indicator. Titrate back to the neutral 
point with 0.1 VW NaOH and adjust to a faint pink color with 0.1 V 
HCl. Use these solutions for the subsequent determination of mag- 
nesium compounds. 


1 Criticisms of these Proposed Methods are solicited and should be directed to Mr. Prevost Hub- 
bard, Secretary of Committee D-4 on Road and Paving Materials, 801 Second Ave., New York City. 
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The net volume of acid used is sometimes calculated as calcium 
hydroxide for convenience, as follows: 


Percentage of Ca(OH): = milliliters of 0.1 N HCl X 0.0037 X 10 


To the neutral solutions add 9 ml. of normal NaOH solution which 
will precipitate Mg(OH)2 along with some Ca(OH)2. Filter the pre- 
cipitate and transfer as much as possible to the filter. Now dissolve 
the precipitate from the paper to the original beaker with about 10 ml. 
of HCl(1:1). Add 30 ml. of cold, saturated NH.Cl solution. With a 
volume of about 150 ml., heat to boiling and add from 50 to 60 ml. (or 
an excess) of cold saturated (NH,)2C20, solution. Heat just to boiling 
while stirring, and slowly make alkaline with dilute NH,OH. Let 
stand 10, to 15 minutes and filter through a retentive qualitative paper 
such as Whatman’s No. 2 or 3. Save this filtrate. Return the pre- 
cipitate to the original beaker, dissolve in HCl (1:1) as before, add 15 
ml. of cold saturated NH,Cl solution and 10 ml. of the (NH,).C.0, 
solution, heat to boiling and slowly make alkaline with dilute NH,OH. 
When the precipitate is well formed and settles readily, filter as before, 
and combine the two perfectly clear filtrates. Concentrate to about 
a 250-ml. volume. If much magnesium is present, the oxalate may 
precipitate. Add HCl to dissolve it. At a temperature of approxi- 
mately 70° C., slowly add 10 ml. of (NH«)sHPO, solution (15-per- 
cent). Add concentrated NH,OH slowly until the precipitate is 
formed, then add excess. Let stand over night, stirring vigorously 
several times and also just before filtering. Filter through a Gooch 
crucible or a No. 42 Whatman paper, or paper of equivalent quality 
and wash with cold NH,OH (1:10). Ignite to constant weight and 
weigh as Mg2P,0;. If the alkalinity is appreciable and the total 
magnesium low, this should be calculated as Mg(OH)2. Any balance 


of magnesium over total alkalinity would be MgCl. tae 


Percentage of Mg(OH): = grams of Mg2P207 X 0.524 X 10 ae 
Percentage of Mg(OH)2 X 34.3 = milliliters of 0.1 N HCl due to Mg(OH), nO 


If the alkalinity titration with phenolphthalein was stopped and 
the milliliters recorded with the brilliant pink faded, the milliliters 
represent actual calcium hydroxide present. — 


Percentage of Ca(OH). = milliliters of 0.1 N HCl X 0.0037 * 10. 


The difference (MeO — Ph) minus cubic centimeters due to Mg(OH). 
equals the milliliters due to CaCos. 


Percentage of CaCO; = milliliters of 0.1 N HCl due to CaCO; X 0.0050 X 10 
Percentage as CaCl, = (milliliters for Ca(OH), + milliliters for CaCO;) x 
0.00555 X 10 


> 


| METHODS OF CHEMICAL ANALYSIS OF CALCIUM CHLORIDE 491 
= 
= 
ike 4 
igh 
lay 
ion 
ing 
icy 
Let 
ers 
ide 
ker 
15 
lor 
Ve 
he- 
ink 
the * 
‘ion 
tral 
ag- 
city, 
City. 


492 REPORT OF COMMITTEE D-4 (APPENDIX V) 


Deduct this latter percentage from total calcium as net CaCl,. 


Note.—If a large amount of MgCl, (2 or 3 per cent) is present the calculation 
of CaCO; will be inaccurate. 


TOTAL ALKALI CHLORIDES AS SODIUM CHLORIDE 5 


3. The chlorides KCl and NaCl shall be determined together. 
Where it is desired to distinguish between them, the potassium may 
be determined by any desired method and the two reported separately. 
The perchlorate method shall be used for this determination. For 
routine work the KCl and NaCl shall be reported as percentage of 
NaCl. The method used shall be as follows: 

Dissolve an 8.000-g. sample (see Note 1) in 50 ml. of hot water, 
add 1 g. of c.p. Ca(OH), mix well and boil gently fora minute. Dilute 
to exactly 100 ml. in a volumetric flask. Filter through a dry paper, 
discarding the first 10 ml., pipette a 25.00-ml. aliquot, add 20 ml. of 
water; heat to boiling and add 50 ml. of hot (NH4)2C2O, (5-per-cent) 
or (NH,)2COs; (4-per-cent) preferably the latter. Make up to volume 
and mix well. Let stand till temperature is about that of the room 
and adjust the volume. Finally, filter through a dry retentive filter 
paper. Add a few milliliters of (NH4)2C2O., heat to boiling, and filter. 
If the filtrate is not clear, refilter, discarding the first 10 ml. Pipette 
25.00-ml. aliquot in 250-ml. beakers and add 1 ml. of concentrated HC]. 
Evaporate to dryness on a steam bath. Thoroughly ignite in a 
muffle or heat-treating furnace (see Note 2) at a temperature 
of from 300 to 350° C. In about 30 minutes, organic and ammonium 
salts should have been driven off. Cool, dissolve in 10 ml. of 
water, add 3 drops of NazCrO, or K2CrO, (5-per-cent) solution as 
indicator, and titrate with 0.02 N AgNO; (see Note 3) to a pink 
end point. If the ignition was correctly done, there will be but 
little brown or yellow coloration due to charred organic residue to 
interfere with seeing the end point. Run a blank on the reagents 
used. If this is less than 0.5 ml. neglect it, if over 0.5 ml. subtract 
from the titration after deducting 0.5 ml. (1.00 ml. of 0.02 VW AgNO; is 
equivalent to 0.00117 g. NaCl). In the method as given, 0.5000 g. 
of sample is finally titrated. 


Percentage of NaCl = milliliters 0.02 N AgNO; X 0.00117 X 1.05 X 100 + 0.5000 
or 
Percentage of NaCl = milliliters 0.02 N AgNO; X 0.246. 


RAPID TECHNICAL METHOD 


a ~- bs 4. For ordinary purposes, where the quantity of material pur- 
i. 2 chased does not warrant the employment of the foregoing method of 
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analysis, calcium chloride is deemed as satisfactory if the total chlorides 
present determined by titration with 0.1 NW AgNO; and calculated to 
CaCl, is in excess of 78 per cent and if not more than a slight precipi- 
tate of Mg(OH)s appears when a 10-per-cent filtered solution of the 
material is made alkaline with NH,(OH)s. 

No material shall be rejected under this technical method of 
analysis and in case the calcium chloride does not come up to the 
standards given it shall be analyzed by the methods described in 


Sections 2 and 3, inclusive. PECL ecisina? 


EXPLANATORY NOTES 


Note 1.—Instead of weighing out separate samples as indicated in Sections 
1, 2, and 3, a 25-g. sample may be diluted to a volume of 100 ml., and 1 ml. of this 
solution used for the procedure in Section 1, 40 ml. for the procedure in Section 2, 
and 32 ml. for the procedure in Section 3. The 1 ml. should be measured with a 
standard calibrated pipette, and the 40 ml. and 32 ml. witha burette. These volumes 
shall then be further diluted to conform to the concentrations indicated under Sec- 
tions 1, 2, and 3. This handling will render accurate distribution of the insoluble 
Mg(OH)2 and CaCO; present more difficult than using direct weighed samples. 

NOTE 2.—In case a muffle or furnace with close heat control is not available, a 
moderate bunsen flame played over the beaker may be used to volatilize the ammo- 
nium and organic compounds. In this case it would be advisable to control the 
determination by means of a known mixture having NaCl present in the same 
magnitude. 

Note 3.—The 0.02 N AgNO; may be conveniently made by diluting 50.00 ml. 
of exactly 0.1 N solution to a 250-ml. volume. There is an empirical correction to 
be made on the factor which amounts to the 0.02 N value multiplied by about 1.05. 
This can be determined exactly by running on known mixtures having the same 
ngenns naan as the calcium chloride to be analyzed. 
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- Committee D-5 on Coal and Coke held one e meeting during the 
past year at Pittsburgh, Pa., on March 16, and another will be held 
at the annual meeting of the Society prior to the presentation of this 
report. The committee is recommending this year for advancement 
to standard the Tentative Method of Test for Size of Anthracite 
(D 310-29 T) with a revision in the location of sampling points for 
collecting samples of anthracite from tops of loaded cars. The present 
Tentative Definition of the Term Coke (D 121 - 30 T) is being con- 
tinued as tentative pending consideration of a proposal by Committee 
D-2 on Petroleum Products and Lubricants that the term ‘‘coke”’ 

7. without qualifying adjective may be the product from coal, pitch, or 
petroleum. 


ACTIVITIES OF SUBCOMMITTEES 


soa Subcommittee II on Nomenclature and Definitions (H. C. Porter 
chairman).—This subcommittee, with the cooperation of Committee 
D-2 on Petroleum Products and Lubricants and the Power Test Code 
Committee of the American Society of Mechanical Engineers, has 
undertaken the preparation of definitions of “gross calorific value” 
and “‘net calorific value” of fuels. Gross calorific values are those 
obtained by burning fuels in bomb calorimeters as distinguished from 
net calorific values calculated from the gross and approaching more 
closely the total heat liberated when the fuel is burned in industrial 
furnaces. The net calorific values are especially important in com- 
paring heating values of solid and liquid fuels. 

Subcommittee VIII on Foundry Coke Specifications (J. T. Mac- 
Kenzie, chairman).—This subcommittee reported at the meeting of 
Committee D-5 held during the annual meeting, some experiments 
being conducted by R. M. Fowler of the U. S. Bureau of Standards 
on the ability of pulverized coke samples, with a view to preparing 
such samples as standard samples for checking the volatile matter 
determination of coke. The results show that volatile matter increases 
in case the samples are exposed for long periods to the air of the 
laboratory, but that the volatile matter remains constant if the coke 
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sample is kept in tightly stoppered containers. The tests by exposure 
to the air were conducted by allowing air to circulate continuously 
over the coke samples. Further tests are to be made in which the 
pulverized coke will be placed in stoppered containers and the stoppers 
removed from time to time so the exposure to air will be comparable 
to conditions under which the sample would be subjected in the 
laboratory if used as a standard. The stability test results appear 
in the Appendix to this report by Mr. Fowler, entitled “Stability 
Tests on Semet-Solvay Coke for Standard Sample.” 

Subcommittee IX on Coke Sampling (O. O. Malleis, chairman).— 
Considerable progress has been made in formulating methods of 
sampling coke for analysis and the subcommittee hopes soon to 
present a method for consideration as a tentative standard. leboor . 
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Fic. 1.—Location of Sampling Points from Exposed Surface of Car. 
Progress is being made by the subcoinmittees on sampling tol- 
erances, agglutinating value and pulverizing characteristics of coal, 
but the work of none of these groups has progressed far enough to 
warrant the submission of reports or recommendations. 


RECOMMENDATIONS AFFECTING STANDARDS 


Tentative Method of Test for Size of Anthracite (D 310-29 T).\— | : 
his tentative standard covers screen tests of anthracite to determine 
_ the percentage of undersize or oversize in any given commercial size. 


with the following change in the location of sampling points in case 7 
it is necessary to collect the sample from the exposed surface of a car. — 
This change consists of staggering the sampling points to more nearly 

- conform to the distribution of the coal as loaded: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 708 (1929); also 1939 Book of AS.T.M. 
Tentative Standards, p. 469. 
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Section 6 (b).—Change from its present form: namely, __ 


(5) In case it is necessary to collect the sample from the exposed surface of 
the car, at least nine equal increments shall be taken about one foot below the 
surface at regular intervals along three parallel lines running from one end of 
the car to the other. One of these lines shall pass through the center of the car 
and each of the other lines shall be about two-thirds the distance from the center 
line to the side of the car. 


to read as follows: 


(b) In case it is necessary to collect the sample from the exposed surface of 
the car, nine equal increments shall be taken about one foot below the surface. 
The nine sampling points shall be located as shown in Fig. 1. 


Results of the letter ballot of the committee concerning the recom- 
mendation made in this report are given in the following table: 


Affirm- | Neg- 
Item i ative 


ADVANCEMENT oF TENTATIVE STANDARD TO STANDARD 
Tentative Method of Test for Size of Anthracite (D 310 - 29 T), as revised 33 0 


This report has been submitted to letter ballot of the committee, 
which consists of 41 members; 38 members returned their ballots all 
of whom have voted affirmatively. 


as Respectfully submitted on behalf of the committee, 


A. C. 
Chairman. an 
W. A. SELVvIG, a 
H. C. Porter, 


The Tentative Method of Test for Size of Anthracite was approved at the 
annual meeting and subsequently adopted as standard by letter ballot of the 
Society on September 1, 1931, and appears in the 1931 Supplement to Book 
of A.S.T.M. Standards, page 95. 
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STABILITY TESTS ON SEMET-SOLVAY COKE FOR STANDARD 
SAMPLE 


By R. M. Fowrer! 
4 The sample of coke as received was well mixed by tumbling, then quartered 


to 320 g. This portion was sieved and the following fractions separated: 


Retained on No. 60 sieve 
" “ No. 100 “ , passing No. 
No. 
Passing No. 


Volatile matter was determined by the Bureau of Mines method, by 
heating 1-g. samples in a covered platinum crucible at 950° C. for 7 minutes 
in a covered furnace. 

Moisture was determined on separate 1-g. portions by heating at 105° C. 
to 110° C. for 1 hour. 

Determinations were made on May 9, 1930, on the No. 60 to 100 (250 to 
149-micron) material and the material that passed a No. 325 (44-micron) sieve. 
These samples were then exposed for 38 days in desiccators, ventilated with 
dust-free laboratory air, by means of an aspirator arrangement. One-half of 
each sample was placed in a desiccator inside of the laboratory while the other 
was placed outdoors. This latter one had direct sunlight until noon every day, 
while the one inside was never exposed to sun. On June 16, 1930 (after 38 days) 
the desiccators were opened and the samples mixed, bottled and the moisture 
and volatile matter determined as before. ‘The samples were again replaced 
in the desiccators and air passed as before until March 25, 1931 (after 321 days) 
when they were removed and moisture and volatile matter again determined. 
The results are shown in Table I. The portions marked unexposed were kept 
in glass-stoppered bottles in a covered glass container located in a balance room. 


TABLE I.—STABILITY OF VOLATILE MATTER IN SEMET-SOLVAY COKE. 


Originally After 321 Days 


Volatile i i i Volatile 
Matter, ture, | Matter, 
per cent Per cent 


0.47 


1.17 


- 1Chemist, U. S. Bureau of Standards, Washington, D. C. 
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Coarse, Nos. 60 to 100............| Umexposed..........| 0.14 | MMMM | 0.14 | 0.50 | 0.21 | 0.44 ro . 
. 3 Coarse, Nos. 60 to 100............| Exposed inside.......] .... ae 0.38 | 0.51 | 0.15 | 0.65 
Coarse, Nos. 60 to 100............] Exposed outside.....] .... 0.35 | 0.45 | 0.44 | 0.93 | 7 
Fine, No. Umexposed..........] 0.44 || 0.39 1.10 
| Fine, No. Exposed inside.......) 0.94 1.18 0.46 1.49 
Fine, No. Exposed outside.....) .... 0.71 1.23 1.02 1.42 
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OF SECTIONAL COMMITTEE 
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OF COALS 


During the past year the Sectional Committee on Classification of 
Coals, functioning under the procedure of the American Standards 
Association, has continued to collect facts and data on the composi- 
tion, properties, and uses of North American coals. This phase of 
the work is now drawing to'a close and the grouping of coals into 
tentative classes has been started under the direction of W. T. Thom, 
Jr., Professor of Geology at Princeton University and Secretary of 
the Technical Committee on Scientific Classification. A fund of 
$2200 has been subscribed by companies and individuals towards 
defraying the cost of assistance in tabulating, classifying, and charting 
the data on classification. Mr. Thom is contributing his own time 
and Princeton University has allotted $500 of departmental funds to 
the work. Material assistance has been given also by Governmental 
Bureaus, the National Coal Association, and private corporations with 
whom members of the sectional committee are connected. 

Contact with the Associate Committee on Coal Classification of 
the National Research Council of Canada has been continued with 
the result that the work has been effectively distributed and dupli- 
cation avoided. 

The three technical committees held two group meetings, in 
Washington, D. C., on November 25, 1930, and in Pittsburgh, Pa., 
on March 16 and 17, 1931, at the time of the annual meeting of the 
sectional committee. The next group meeting of the technical com- 
mittees will be held in Pittsburgh in November, 1931, at the time of 
the International Coal Conference of the Carnegie Institute of 
Technology. 

The committee reports with deep regret the death of Messrs. D. 
MacArthur, member-at-large, S. W. Parr, representing the American 
Chemical Society, and W. R. Addicks, representing the American 
Gas Association and vice-chairman of the sectional committee. Pro- 
fessor Parr was the recognized leader of coal chemistry in America. 
His method of classifying coal will probably form the basis of the 
system being developed by the committee. Mr. Addicks was a 
staunch supporter of the classification project and his counsel was 
most helpful. 
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On CLASSIFICATION OF COALS 


Mr. C. E. Dobbin, alternate, representing the U. S. Geological 
Survey resigned on account of being transferred to Denver, Colo., and 
his place has been filled by the appointment of Mr. T. A. Hendricks 
also of the Geological Survey. 

Technical Committee on Marketing Practice (F. R. Wadleigh, 
chairman).—The Technical Committee on Marketing Practice did 
not hold any separate meetings during the past year, but has met 
with the Technical Committee on Use Classification and has served 
in an advisory capacity. 

Technical Committee on Use Classification (W. H. Fulweiler, 
chairman).—The Technical Committee on Use Classification of Coal 
held one meeting in Pittsburgh, Pa., on March 17, 1931. In coopera- 
tion with the Fuel Committee of the National Association of Pur- 
chasing Agents a questionnaire has been prepared requesting data on 
reasons why the particular coals being used in a given steam plant 
are considered best adapted for the conditions under which they are 
being used. Test data, where available, description and analysis of 
coal, type of stoker, and kind of furnace, are included in the question- 
naire, which is to be sent out by the National Association of Pur- 
chasing Agents. ‘The committee plans to collect data on the pre- 
ferred characteristics of coal suitable for non-ferrous metallurgical 
industries; for cement burning; and for domestic use, in particular 
small domestic stokers; also data will be collected on the upper limit 
of volatile matter permitted in “smokeless coal.” 

Technical Committee on Scientific Classification (H. J. Rose, chair- 
man).—The Technical Committee on Scientific Classification held 
two well-attended meetings in the past year. The conduct of experi- 
mental work and collection of data has been continued by the various 
subcommittees. However, this phase of the work has now reached 
the point where the actual charting of the different North American 
coals can be undertaken during the coming year. 

The progress of the subcommittees of this technical committee 
during the past year is given below: 

Subcommittee I on Nature, Location, and Mode of Occurrence 
of North American Coals has continued to assemble data on the 
analyses and physical properties of North American coals, through 
the help of other agencies. The U. S. Bureau of Mines has com- 
pleted a new survey of all the mines in the State of Washington and 
has published the analyses.1. A subsequent technical paper from 
the same bureau will give the friability, slacking index, agglu- 


1 Technical Paper No. 491, U. S. Bureau of Mines (1931). 
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tinating value, and low-temperature carbonization assay of Washing- 
ton coals. 

A similar survey for Iowa has been made by the Iowa Geological 
Survey and published. The Alberta coals are being studied by the 
Associate Committee on Coal Classification of the National Research 
Council of Canada. During the coming year the U. S. Bureau of 
Mines will cooperate with the Research Department of the Anthracite 
Institute in a survey of the physical and chemical properties of repre- 
sentative sections of the Pennsylvania anthracite field. The U. S. 
Geological Survey plans to fill in certain gaps that exist in the twilight 
zones between the different ranks of coal. 

Subcommittee II on Methods of Analysis, Origin and Composition 
of Coal has completed experimental work in the development of an 
accelerated slacking test of coal. The method is described and the 
relation of slacking index to the analysis and rank of a number of 
typical coals is given in a Bureau of Mines Report.” 

The investigation of the Parr and modified Parr* formulas for 
computing the mineral matter in coal from the ash, and of the Stans- 
field graphical method has been completed by the U. S. Bureau of 
Mines and is being prepared for publication. In the absence of car- 
bonates and other disturbing factors both formulas agree fairly well 
with the graphical method. The Parr formula tends to give results 
slightly below the graphical method and the modified formula some- 
what above. On the whole there appears to be no advantage in 
modifying the original Parr formula. 

Fish and Addlestone‘ of the Virginia Polytechnic Institute coop- 

erated with the subcommittee in applying the Parr and modified Parr 

formulas to Virginia coals. They find that neither formula gave as 

- good agreement in unit values as expected until correction was made 

fo the carbon dioxide content of the coals. Correcting for carbon 

_ dioxide the original Parr formula gave slightly better agreement than 
modified formula. 

on) Although tentative methods for determining friability and agglut- 

de properties of coal have been used, these methods are not fully 


of these methods at both the Seattle and Pittsburgh Experiment 
Stations. Also microscopic studies bearing on the types and the 
_ origin of coal are being continued at the latter station. ne . 


end 1 Technical Paper No. 2, lowa Geological Survey (1930). a 7 
2A. C. Fieldner, W. A. Selvig and W. H. Frederic, ‘Accelerated Slacking Test for Determination 
of Slacking Characteristics of Coal,” Report of Investigations No. 3055, U. S. Bureau of Mines (1930). 

* Modified for organic sulfur. 
- ‘F. H. Fish and J. A. Addlestone, ‘Unit Coal Studies on Some Virginia Coals,’’ Industria! and 
a Engineering Chemisiry, Analytical Edition, Vol. 3, p. 155 (1931), 
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Subcommittee ITI on Present and Proposed Systems of Classifica- 
tion has completed its assignment and has been discharged. The 
subcommittee made a comprehensive study of all the existing systems 
for classifying coal and developed a scheme for comparing the position 
of various coals in these systems by means of the Rose Multibasic 
Coal Chart. 

A new committee known as Subcommittee IV on Tentative 
Classification of Coals under the chairmanship of Mr. W. T. Thom, 
Jr., has been created. This committee is now engaged in plotting 
some 10,000 analyses of American coals on the muitibasic coal charts. 

In order to secure publication and discussion of the work of the 
various subcommittees during the past two years, arrangements have 
been made to hold another symposium on the classification of coals 
at the annual meeting of the American Institute of Mining and Metal- 
lurgical Engineers in New York in February, 1932. 

Respectfully submitted on behalf of the sectional committee, 

Secretary. 
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REPORT OF COMMITTEE D-7 


Committee D-7 on Timber through its various subcommittees 
reports the following detailed activities: 

Subcommitiee I on Specifications for Timber (C. E. Paul, chairman). 
—This subcommittee has considered the Tentative Specifications for 
Timber Piles (D 25 — 30 T) and has received a number of constructive 
suggestions which it is hoped will lead to a final recommendation 
next year. 

Subcommitiee VI on Timber Preservatives (S. R. Church, chair- 
man).—The activities of Subcommittee VI during the year are pre- 
sented in its report appended hereto. The subcommittee is proposing 
for immediate adoption as given later in the report a revision of the 
Standard Method of Test for Distillation of Creosote Oil (D 246 — 30). 
The work Jeading to this recommendation has been carried on in 
cooperation with the Preservatives Committee of the American Wood 
Preservers’ Association. 

The subcommittee recommends a continuation as tentative of 
the Tentative Method of Test for the Determination of the Specific 
Gravity, 38°/15.5° C., of Creosote Fractions (D 38-30 T) and also 
the Tentative Definitions of Terms Relating to Timber Preservatives 
(D 324-30). 

Subcommittee XI on Moisture Content of Timber (M. E. Dunlap, 
chairman).—Within the past year, the apparatus known as the 
blinker which was developed at the Forest Products Laboratory, 
reached a stage of commercial development. It is being produced by 
the American Instrument Co., Washington, D. C.; General Electric 
Co., Schenectady, N. Y.; and L. A. Millbrook, Maywood, Ill. It is 
not known just how many instruments are in commercial use. Sev- 
eral are in use in cooperage plants with satisfactory results. 

The Tag-Heppenstall moisture meter, made by the C. J. Tagliabue 
Co., Brooklyn, N. Y., has been improved during the year and is now 
quite extensively used. Special electrodes have been designed for 
testing the moisture content of veneers. By the use of a large number 
of points and an increase in the sensitivity of the instrument at lower 
moisture contents, moisture in veneers can be measured as low as 
3.5 or 4.0 per cent. 
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An instrument known as the sliver machine has been developed 
at the Forest Products Laboratory to indicate the moisture which 
wood is approaching in workrooms or conditioning rooms. Quite a 
large number of these machines are in use. A simple beam scale is 
used with a standard sample of thin wood suspended from it having 
an oven-dry weight of 100 g. The instrument is read by balancing 
the scale and observing the additional weight above 100 g. required. 
This amount represents the moisture content. 

With this group of instruments available, it will probably be 
possible for the committee to consider the results being obtained in 
practical applications during the coming year. 

The Tentative Specifications for Timber Piles (D 25-30 T) are 
under active consideration by the committee and as a result of this 
it is expected that a final report will be made next year. 

In view of the constructive suggestions received by the com- 
mittee concerning the Tentative Definitions of Terms Relating to 
Timber Preservatives (D 324-30 T) it was thought desirable to 
continue these definitions as tentative for another year. As men- 
tioned in the report of Subcommittee VI, appended hereto, it is 
recommended that the Tentative Method of Test for the Determina- 
tion of the Specific Gravity, 38°/15.5° C., of Creosote Fractions 
(D 38-30 T) be continued as tentative for another year because of 
the necessity for further work. 


This report has been submitted to letter ballot of the committee 
which consists of 25 members; 24 members returned their ballots, 
all of whom have voted affirmatively. 


' _ Respectfully submitted on behalf of the committee, 


| Ru HERMANN VON SCHRENK, 


NEWLIN, 
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_ REPORT OF SUBCOMMITTEE VI ON TIMBER PRESERVATIVES 


rm 


The subcommittee held one meeting during the year at Chicago’ 
on March 11. 

In the report of this subcommittee in 1930! there was presented 
a report from the U. S. Bureau of Standards giving results of deter- 
minations on the density and thermal expansion of coke-oven tars, 
undertaken under the auspices of a joint conference committee as a 
continuation of the previously reported determinations on creosote. 

It was stated also that the joint conference committee had re- 
quested the Bureau of Standards to prepare tables for various 
creosote - coal tar solutions, containing from 20 to 50 per cent coal-tar. 

The Bureau of Standards has recently suggested that instead of 
preparing such tables, that Group II of the creosote tables,? which gives 
the corrections for creosote having a specific gravity above 1.09, be 
taken as applicable to all creosote coal-tar solutions. This suggestion 
was not received in time for consideration by the subcommittee or 
the joint conference committee, to take action this year. 

The Preservatives Committee of the American Wood. Preservers’ 
Association, as a result of a large number of comparative tests by 
different operators working on the same creosote in one laboratory, 
has recommended that the distillation test be revised with respect to 
the requirement for dehydration and as regards the permissible vari- 
ation in time of distillation and rate of flow of distillate. 

This subcommittee has for the present withheld its approval of 
these changes. It is proposed during the coming year to make a 
careful comparison of the entire Standard Method of Test for Distil- 
lation of Creosote Oil (D 246 — 30) with the corresponding procedure 
appearing in the standards of the American Wood-Preservers’ Asso- 
ciation and of the American Railway Engineering Association. It 
is obviously desirable that these three organizations should be in 
complete accord as to the details and wording of this important 
method. It is known that there are at present a number of slight 
differences in the three methods. It was decided to await an oppor- 
tunity for a careful study of all parts of the method before recom- 
mending any further alterations to our present standards. 

A communication was received from Committee D-15 on Ther- 
mometers conveying a request from the Association of Scientific 
1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 820 (1930). } 
*See Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1282 and 1283 (1930). 
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Apparatus oman for a greater tolerance in the accuracy 
limits of the standard high-distillation thermometer specified in the 
Standard Method D 246, particularly in the upper range. This sub- 
committee has carefully considered the request and finds that its 
members have experienced no difficulty in buying thermometers 
within the limits specified and believes that it would be a great mistake 
to sacrifice the accuracy that now exists in the output of at least a 
number of thermometer makers. 
The subcommittee recommends that the following tentative 
standards under its jurisdiction be continued as tentative: 
Tentative Method for the Specific Gravity, 38°/15.5° C., of 
Creosote Fractions (D 38 — 30 T); 
Tentative Definitions of Terms Relating to Timber Preserva- 
tives (D 324-30 T). 
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BITUMINOUS WATERPROOFING AND ROOFIN G 
MATERIALS 


During the past year Committee D-8 has organized two new 
Subcommittees, one on Bituminous Joint Compounds for Sewer Pipe 
under the chairmanship of J. M. Weiss and the other on Coefficient 
of Expansion of Bituminous Materials under the chairmanship of 
J. S. Miller, Jr. 

Subcommittee VII on Refined Ductility Tests for Roofing Mate- 
rials (Lester Kirschbraun, chairman), and Subcommittee VIII on 
Accelerated Weathering Tests (O. G. Strieter, chairman), have been 
very active in securing valuable information by means of cooperative 
work. These investigations have not progressed to a point that 
would warrant the committee in making definite recommendations 
to the Society, but the work has been sufficiently comprehensive and 
of such importance as to warrant publication. Keports of these sub- 
committees are accordingly appended to this repori. 

Upon recommendation by the committee in 1930, the Standard 
Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, 
Granular Talc, or Mineral Granules, Likewise Asphalt Shingles Sur- 
faced with Mineral Granules (D 228 - 27) were withdrawn and pub- 
lished as tentative Methods D 228-30 T.!' This action was taken 
to pave the way for submission of a complete revision of the methods 
in order to make them more generally applicable and to meet certain 
criticisms that had been received. During the past year, such revi- 
sion has been effected. It is therefore recommended that the new 
proposed Tentative Methods of Testing Asphalt Roll-Roofing Surfaced 
with Finc Talc, Granular Talc, or Mineral Granules; Also Asphalt 
Shingles Surfaced with Mineral Granules, appended hereto,? be 
approved as a revision of the existing methods and published as 
tentative. 

The results of the letter ballot of the committee upon the recom- 
mendation made in this report, are given in the following table: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 827, 1155 (1930); also 1930 Book of 
A.S.T.M. Tentative Standards, p. 500. 
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Neg- 
Items 


I. Proposgzp Revision or Tentative STANDARD 
Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, Granular 
Granules, Likewise Asphalt Shingles Surfaced with Mineral Granules 


This report has been submitted to letter ballot of the committee, 
which consists of 43 voting members; 39 members returned their 


ballots, of whom 34 have voted affirmatively and 1 — 
i Respectfully submitted on behalf of the committee, | 


S. T. WAGNER, 


Chairman. 


Epiror1at Note 


The proposed revised Tentative Methods of Testing Asphalt Roll-Roofing 
Surfaced with Fine Talc, Granular Talc, or Mineral Granules; also Asphalt 
Shingles Surfaced with Mineral Granules were accepted. The methods in their 
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revised form appear on page 818. 7 
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REPORT OF SUBCOMMITTEE VII ON REFINED DUCTILITY TESTS 
FOR ROOFING MATERIALS 


Subcommittee VII on Refined Ductility Tests for Roofing Mate- 
rials has been quite active during the year and has conducted a series 
of ductility tests on four types of asphalts. The materials used in 
the investigation were as follows: Indian asphalts of two grades hav- 
ing melting points of 175° F. and 220° F., respectively; Venezuelan 
asphalts with melting points of 175° F. and 220° F.; Californian 


ASPHALTS. 


TABLE I.—CoMPARISON OF DuctTitity RESULTS OF VARIOUS ASPHALTS AT 
DIFFERENT TEMPERATURES. 


Maximum Deviations from Average Ductility 


TvPES OF 


At 77°F. At 115° F. At 140° F. 


ON FPouR 


Indian 175° F 


Indian 220° F. 

7.6} 0.18 
18.9) 1.54 
10.2} 0.41 
4.53) 15. J 9} 0. 8.4] 3.18} 17.3] 5.42) 29.6 | 37.8 | 60.8 
2.01 J 47) 25.1) 0.77) 20.4) 0.58 0.86) 15.2 
2.85) 6. 0. 1.33] 9.1 | 7.86] 23.0) 14.64) 42.9 


1.52} 2. . 10.8} 0.92} 19.3] 0.58) 12.1 | 0.92] 13.5] 0.93] 13.6 


rae me 


asphalts having melting points of 175° F. and 220° F.; and Mexican 
asphalts with melting points of 176° F. and 223° F. 

The ductility of the various asphalts was determined at 77, 115, 
and 140° F., in accordance with the following procedure: 

The material to be tested was placed in an oven at a temperature 
of 325° F. for not more than one hour, or until the contents were uni- 
formly heated. The sample in which a thermometer had been placed 
was then removed to a sand bath and brought to a temperature of 
not over 400° F., while constantly stirring, until the material was 
sufficiently liquid to be poured into the mold. The molds so pre- 
pared were cooled to room temperature, and the excess material 
shaved off with a hot knife. The samples thus prepared were then 
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VENEZUELAN ASPHALT, 
220° F. Meutina Point 


Mexican ASPHALT, 223° F. 
Mettine Point 
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oF ASPHALTS. 


Mettine Point 


VENEZUBLAN ASPHALT, 175° F. 
Mexican 176° F. 
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InDIAN ASPHALT, 220° F. 
Cauirornta AspHatt, 220° F. 
Mettine Pornt 


> Broke at center. 
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II.—RESULTS 
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Mevtine Point 


ASPHALT, 175° F. 


Cauirornia AspHatt, 176° F. 
Meutine Point 


“UD “if 
ye 


3.5 
3.28 


3. 
3. 
4 

4 
3. 
3. 
4.0 


Average, all 
laboratories. . 


American Tar 
Products Co. 
The Barrett 


Flintkote Co. { 
Dow & Smith.. 
The Barrett 
Flintkote Co. { 
Dow & Smith. 
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tested in accordance with the Tentative Method of Test for Ductility 
of Bituminous Material (A.S.T.M. Designation D 113-26 T),! the 
testing bath being maintained at the temperatures designated. 

Results of the investigation are shown in Table II and a com- 
parison of the average ductility values at temperatures of 77, 115, 
and 140° F. are shown in Table I. 


li Respectfully submitted on behalf of the subcommittee, 


LESTER KIRSCHBRAUN, 
Chairman. 


! Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 886 (1926); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 448. 
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REPORT OF SUBCOMMITTEE VIII ON ACCELERATED WEATHERING © 
TESTS 
Since the formation of Subcommittee VIII on Accelerated 
Weathering Tests, cooperative experiments have been conducted to 
determine whether different operators using different machines could 
obtain similar results. 


TABLE I.—RESULTS OF COOPERATIVE TESTS ON ACCELERATED WEATHERING TESTS, 


Appearance of Panels at the End 
‘ of 15 Cycles 


rature of Panels 
Cycle, 


during Light 


Detection of Differences 


in Behavior of Panels, 
cycles required 
Final Breakdown of 


kilowatt-hours 
Are Voltage, 


volts 

volts 

Tempe 


4 


& | Current Consumption, 


8S | Line Voltage, 
| deg. Fahr. 


138-140 


be 


Smooth, dulll. (See Fig. 1(a).) 
Smooth , slightly greasy. (See Fig. 


Smooth, dull, no cracks. Very 
faint configuration. (See Fig. 


cracks, but not 
um panel. 
2(b).) 


8. A. Smooth. (See Fig. 10. 
Mont- {739° 2 80-110 Smooth, slightly bro See Fig. 
gomery 2(e).) 


Smooth, dull. (See Fig. <n 
H. R. Snoke |782° .C. 127-154 Contracted, cracked throug 
Ave. 141 aluminum panel. (See Fig. a 


» 


= s 


Smooth, dull. (See Fig. 


J.8. 
Miller, Jr. |405°] 224 a.c. 115 


At removal after 51 cycles the pan- 
el was smooth, ing, nega- 
iL tive to electrical conductivity 

Kirschbraun|....| .... See .. | Panel B,¢ test, no cracking. (Fig. 1(/) 

43 cycles shows after 53 cycles ex- 


posure. 

Contracted. Asphalt showed con- 
siderable healing power. Cracked 
through to ow after 
43 cycles. (Fig. 2(f) shows 

pall after 53 cycles of exposure. 


224-231 | 111-132 Smooth, ay No cracks. (See 
Ave. 124 : 138 Fig. 1(9).) 
Contracted. (See Fig. 2(9).) 


Smooth, dull. No cracks. (See 
149 - 137-160 Panel B, Fig. 1(h).) 
Ave. 148 12 cycles Contracted, cracked through to 
aluminum after 12 cycles. (See 
Fig. 2(h).) 


¢ Total from power line. d See Fig. 2(d). e See Fig. 2(/). 
(511) 
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n- 
15 
| A. | 
Beemer 
8. B. 
Mont- 400°| Ave. 2 4( 5 n 
i 
| 
E. H. 
0.G. |763¢| 230 d.c. 
Strieter + 
a Across are. 6 Mercury are lamp. A 
‘ 


Two kinds of asphalts were used in these tests. The asphalts 

were chosen to give a striking difference in behavior when subjected 

to accelerated weathering. Test panels were of aluminum, 3 by 6 

: by 3 in., and were coated to a thickness of 0.025 in., +0.005in. To 

secure uniformity, all panels were prepared at the Bureau of Standards 


(e) (f) 
Fic. 1.—Appearance of Panels of Asphalt A ine Accelerated Weathering Tests. : 
(See Table I). 


by a member of the subcommittee. The total exposure was for 15 
cycles, a single cycle being as follows: : 
12 hours.. 8.45 A.M. to 10.30 A.M. 
1 hour....10.45 A.M. to 11.45 A.M. 
14 hours..12.00mM. to 1.30 P.M. 


145 P.M. to 3.45 P.M. 
163 hours.. 4.00 P.M. to 8.30 A.M. 


The test procedure was as follows: 
The panels were placed for 12 hours in a refrigerator which had 
been previously cooled to —10°F. After refrigeration, the panels were 
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ACCELERATED WEATHERING Tests 513 


_ placed in the cylinder of the weathering machine and vigorously 
sprayed with water (rain) for 1 hour. A rotating sprinkler was used 
for spraying and the temperature of the water was the same as it 
came from the tap. After spraying, the panels were exposed to the 
light and heat from a Fade-Ometer type carbon-arc lamp (one operator 
used a mercury-arc lamp), either direct or alternating current for 1} 


(e) (f) (h) 
Fic. 2.—Appearance of Panels of Asphalt B After Accelerated Weathering Tests 
(See Table I). 


hours. The rain cycle was then repeated for 2 hours followed by 163 
hours of light. 

Eight members of the subcommittee submitted reports on the 
cooperative tests. A summary of their results is given in Table I. 

Examination of Table I shows that the test conditions differed 
considerably, the chief difference being in the total consumption of 
current, in the arc voltage and the temperature of the panels during 
the light cycle. 
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The results given in the last column of Table I are also shown by 
the photographs in Figs. 1 and 2. Asphalt A (Fig. 1), remained smooth, 
all panels presenting a fairly uniform appearance. Asphalt B (Fig. 2), 
with three exceptions, contracted and shows considerable grooving. 
The panels shown in Fig. 2(a) and (c) remained smooth, although 
slight differences in behavior were noticeable. The panel shown in 
Fig. 2(b), tested with a mercury arc lamp, remained smooth though 
entirely covered with surface cracks, however, too indistinct in the 
photograph for detection. 

It is apparent from these tests that similar conditions of test are 
necessary if similar results are to be obtained. This is particularly 
demonstrated by the panels in Fig. 2(d) and (h) where the conditions 
of test were almost identical. However, such differences in results 
as are obtained by different test conditions are apparently differences 
in the degree and not in the kind of deterioration. This would indicate 
that the carbon arc lamp, whether direct or alternating current, and 
the mercury arc lamp will all produce similar results when brought to 
the same intensity. 

The subcommittee will continue cooperative testing, but before 
making such tests all accelerated testing machines should be brought 
to operate under similar conditions. 


submitted on behalf of the subcommittee, 
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it bea 
ON 


«ELECTRICAL INSULATING MATERIALS 


Two meetings, each of two days duration, have been held by the 
‘committee and its subcommittees during the year, as follows: 
At the Wardman Park Hotel, Washington, D. C., November 
5 and 6, 1930; 
At the A.I.E.E. Headquarters, Engineering Societies Building, 
New York City, March 5 and 6, 1931. 
A third meeting will be held at Chicago, Ill., during the annual 
meeting of the Society previous to the presentation of this report. 
The committee has reorganized its subcommittees for the pur- 
pose of unifying the work of the different subcommittees and of 
extending its work to insulating materials not now covered by the 
committee. The new subcommittees with the subjects to be covered 
and the chairmen for 1931-1932 are as follows: 
Subcommittee I on Insulating Varnishes, Paints and Lacquers 
(F. T. Wright, chairman); 
Subcommittee II on Molded Insulating Materials (A. M. Lynn, 
chairman) ; 
Subcommittee III on Plates, Tubes and Rods (Dean Harvey, — 
chairman); 
Subcommittee IV on Insulating Mineral Oils (E. A. Snyder, 
chairman) ; 
Subcommittee V on Ceramic Products (L. E. Barringer, chair- _ 
man) ; 
Subcommittee VI on Solid Filling and Treating Compounds ~ 
(J. M. Wilson, chairman); 
Subcommittee VII on Electrical Tests (E. S. Lee, chairman); 
Subcommittee VIII on Insulating Papers and Fabrics (H. N. 
Van Deusen, chairman); 
Subcommittee IX on Mica Products (M. P. Davis, chairman). 
The subcommittees have advanced their work by holding addi- 
tional meetings at times other than those at which the main committee 
met. Subcommittee III on Sheet Insulation has been most active ~ 
in this respect. 
The committee has neon active in the development of new meth- 
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516 or CommirrEE D-9 
ods of testing insulating materials, in the improvement of the present 
standard or tentative standard methods, and in the preliminary draft- 
ing of specifications. ‘The scope of the work is covered in detail in 
the following recommendations affecting methods of test and in the 
description of the activities of the subcommittees. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


Standard Methods of Testing Electrical Insulating Oils (D 117 - 27)3 


A tentative revision of these methods, issued first in 1929 and 
revised last year, covers methods of ‘sampling oil in tank cars, drums 
and other containers. The revision has proved satisfactory and con- 
sequently the committee recommends that the tentative revision con- 
sisting of Sections 1 to 8 as published in the 1930 report of this com- 
mittee? be advanced to standard and substituted for Sections 1 to 7 
of the Standard Methods of Testing Electrical Insulating Oils (D 117 - 
27) renumbering the present Sections 8 to 19 accordingly. 


eee 4 Tentative Methods of Testing Insulating Varnishes (D 115 - 30 T):3 


Further experience with these methods of test has indicated the 
desirability of a number of minor changes. The committee accord- 
ingly recommends that these methods be revised as follows and con- 

tinued as tentative: 


Section 5 (a).—Change this paragraph to read as follows by the 
addition of the italicized dimensions and the omission of those in 
brackets: 


a ies 5. (a) Specimens for this test shall be pieces of thoroughly cleaned, smooth 
Pe sheet copper or brass about [3 cm. (1.18 in.)] 4 cm. (1.57 in.) wide and 20 cm. 
(7.88 in.) long and about 0.127 mm. (0.005 in.) thick. 


a Section 6 (b).—Change the first sentence of this paragraph to 
read as follows by the addition of the italicized words: 


(b) In the case of baking varnishes, six specimens shall be dipped and 
allowed to drain at a room temperature of approximately 20° C. (68° F.) until 
the varnish is set as indicated when the impression left on the surface by pressing 
lightly thereon with a finger at a point approximately 2 in. from the bottom will 
not become obliterated by further flow of the material. 


11930 Book of A.S.T.M. Standards, Part II, p. 1004. 


2See Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 830 and 1284 (1930); also 1930 
y Book of A.S.T.M,. Tentative Standards, p. 796. 


y * Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1169 (1930); also 1930 Book of A.S.T.M. 
Tentative Stan . 527. 
hp 
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Section 8.—Renumber Section 8 to 8 (a), change Paragraphs (a), 
(b) and (c) to items (1), (2) and (3), and add a new Paragraph (0) 
reading as follows: 


ELectricat INSULATING MATERIALS 


(6) Much more information about a varnish can be obtained by making 
the test under all three conditions than by making it under only one condition. 
The relation which the dielectric strength tests for a given varnish show to one 


_ another, is of quite as much significance as the values for the different tests 
considered separately. 


Section 10 (a).—Change this paragraph from its present form: 
namely, 
-_ 10. (a) The dielectric strength of the specimen shall be determined by 
: apolying alternating potential to two circular metal disks, 5.08 cm. (2.0 in.) in 
_ diameter and with edges rounded to a radius of 0.64.cm. (0.25 in.) which are 
placed in contact with the two sides of the specimen directly opposite each 
other and under a pressure of approximately 0.5 kg. (1.1 lb.). Starting at 
zero, the voltage shall be increased uniformly to breakdown in approximately 
20 seconds. Ten such punctures are to be made at various points selected at 
random on each specimen. In each test the thickness of the specimen is to be 
determined as close to the point of puncture as practicable. 
Note.—When necessary, in order to get ten punctures additional speci- 


10. (a) The dielectric strength of the specimen shall be determined by 
applying alternating potential to two circular metal disks, 5.08 cm. (2.0 in.) in 
diameter and with edges rounded to a radius of 0.64 cm. (0.25 in.) which are 
placed in contact with the two sides of the specimen directly opposite each 
other and under a pressure of approximately 0.5 kg. (1.1 lb.). Starting at 
zero, the voltage shall be increased at a rate of approximately 0.5 kv. per second. 
The electrodes shall be polished and cleaned after each puncture. As the 
temperature of the electrodes increases after a number of tests, it is advisable 
to change the electrodes after every twenty punctures. Ten such punctures 
are to be made at various points selected at random on each specimen. After 
testing, the thickness of the specimen shall be determined by making five 
measurements on a strip cut diagonally across the specimen. ‘The measure- 
ments shall be equally spaced along the strip except in the case of a measure- 
ment being too close to a point of puncture. The average of the five measure- 
ments shall be considered as the thickness of the specimen. 


Section 11 (c).—Change Note 1 following Paragraph (c) from - 
present form: namely, 


Note 1.—Upon removal from the water, the surface water shall be iis 
off and dielectric strength test made immediately. 


to read as follows: 


Note 1.—In testing specimens after immersion in water, only one specimen = 
should be removed from the water at a time. The specimen after removal 
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from the water should be carefully dried by placing between sheets of dry 
blotting paper and pressing down gently with the hand over the entire surface. 
If necessary, the blotting procedure should be repeated until the specimen is 
free from surface moisture. The specimen should then be tested immediately. 
If specimens are allowed to remain out of water for even a short time before 


testing, they dry out to a greater or less extent and the test is apt to be mis- 
leading. 


Section 14 (a).—Insert the following Note after this paragraph: 


NotTe.—Because of temperature variations between different levels in the 
oven, the specimen should be placed in the oven with the 8-in. dimension hori- 
zontal and the 1-in. dimension vertical. All specimens should be at the same 

level in the oven. 


Section 15.—Designate the present Note as Note 1, and add the 
following as Notes 2 and 3: 


Note 2.—The temperature of the oven should be held as closely as pos- 
sible to the mean (107.5° C.). <A difference of 5° C. in this temperature range, 
when continuously maintained, has a very considerable effect (approximately 
25 per cent) on the life test of a varnish. 

; Note 3.—As the “grain” of the copper influences the result of the test, 
the heat endurance test specimens should be prepared by cutting the copper 
strips parallel with the direction of rolling. 


Section 18.—Change from its present form: namely, 


18. A strip of bond paper 0.064 mm. (2.5 mils) in thickness, 10.2 cm. (4 in.) 

in width and 50.8 cm. (20 in.) in length, shall be immersed in the varnish at a 

_ foom temperature of approximately 20° C. (68° F.) up to a line previously 

_ drawn across the paper a few inches from the top. The paper shall be with- 

drawn at a slow and uniform rate (about 38 cm. (15 in.) per minute), care being 

_ taken that the varnish is free from air bubbles. The specimen shall be permitted 

_ to drain thoroughly at room temperature while suspended in a vertical position. 

It shall then be dried or baked (according to the type of the varnish) until 
dry as determined in accordance with Section 7. 


to read as follows: 


i 18. A strip of sheet copper or brass about 4 cm. (1.57 in.) wide, 35 cm. (13.78 

_ in.) long, and 0.127 mm. (0.005 in.) thick, shall be immersed in the varnish at 

- a room temperature of approximately 20° C. (68° F.) up to a line previously 

_ drawn across the strip 1 in. from the top. The sheet shall be withdrawn at a 

_ slow and uniform rate (about 38 cm. (15 in.) per minute), care being taken that 

the varnish is free from air bubbles. The specimen shall be permitted to drain 

thoroughly at room temperature while suspended in a vertical position. It 

shall then be dried or baked (according to the type of the varnish) until dry as 
determined in accordance with Section 7. 


Sections 21 and 22. Evaporation Test.—The value of the evapo- 
ration test has been questioned and the committee accordingly rec- 
- ommends that Sections 21 and 22 be deleted and the remainin 
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On ELEcTRICAL INSULATING MATERIALS 


Tentative Methods of Testing Sheet and Tape Insulating Materials for 
Dielectric Strength (D 149-30 


A study has been made of methods for testing laminated sheet 
materials for dielectric strength both at room temperature and at 
elevated temperatures. As the result of these studies the committee 
proposes the following additions to these test methods and recom- 
mends that the methods as thus revised be continued as tentative: 


Section 1.—After the last paragraph of this section insert the 
following: 


Sheet materials are divisible into two general classes: (1) thin, flexible mate- _ 
rials, easily bent or wrapped around conductors, and (2) laminated materials, 
slightly flexible or rigid. 

Tests on thin flexible materials at room temperature shall be 
_ made in accordance with Method A. Short-Time Dielectric 
Strength Tests as specified in Sections 2 to 12; with Method 
B. One-Minute Step-by-Step Dielectric Strength Test as speci- 
fied in Sections 13 to 22, or with Method C. Endurance Di- 
electric Strength Test as specified in Sections 23 to 28. 
Tests on laminated sheet materials at room temperature shall 
be made in accordance with the special instructions covered 
under Dielectric Strength Tests on Laminated Materials in Sec- 
tions 29 to 32. 


Special Instructions for Laminated Sheet Materials:—Add 


following special instructions for laminated sheet materials after Sec- 

Dielectric Strength Tests on Laminated Materials oul 

29. For testing laminated sheet materials the procedure described in Method © 
A, Short-Time Tests, Sections 2 to 12 and Method B, Step-by-Step Test, Sec- _ 
tions 13 to 22 shall be modified in accordance with Sections 30 to 32. : 

30. Surrounding Medium.—All tests shall be made under oil maintained 
at normal room temperature. 

31. Position of Electrodes and Specimen.—Tests may be transverse or par- — 
allel to the laminations, or both, depending upon whether the stress on the 
material when in use is to be transverse or parallel to the laminations, or both. 

(a) Transverse tests shall be made between the standard 2-in. electrodes 
(Section 3). 


Note.—Surface creepage and flashover at the higher voltages may be pre- 
vented by pouring around the electrodes any high-grade insulating compound © 
which will form a good bond with the material and with the electrodes. Sealing 
wax and phenolic resin varnish have been successfully used under certain condi- 
tions. In applying this protective compound, care must be taken to prevent 
voids under the edges of the electrodes. 


(6) For tests parallel to the laminations, the material shall be cut into 2 
sections 2 in. square. Holes shall be drilled into opposite edges of each section 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1188 (1930); also 1930 Book of A.S.T.M. . 
Tentative Standards, p. 546. 
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so as to line up with each other, the inner ends of the holes being 4 in. apart. 
Metal electrodes shall be used, the ends of which exactly fit the ends of the 
holes. Thus, in effect, the material is tested edgewise in a modified needle 
gap. The diameter of hole should be approximately one-fourth the thickness 
of the specimen. For very thin specimens it may be necessary to use a larger 
ratio of drill size. Results shall be expressed in total kilovolts breakdown. 

32. Number of Tests—For the Short-Time Method five tests shall be 
sufficient, and for the Step-by-Step Method three tests. 


New Requirements Covering Test Procedures.—Add the following 
new sections as Sections 33 to 35: <a 


Tests on Both Thin and Laminated Materials at Different Temperatures ; 


33. Where the test materials are to be used at other than room tempera- 
ture, their dielectric strength characteristic should be ascertained over the 
operating range of temperature. 

34. Apparatus——Temperature control shall be obtained by the use of an 
air oven (or refrigerator) in the case of thin materials, or by the use of an oil 
bath, in the case of laminated materials. 

(a) The air oven should be provided with some means of circulating the 
air, so that approximately constant temperature is maintained around the test 
specimen, and with a thermometer or thermocouple for measuring the tem- 
perature as near the point of test as practicable. Any well-designed oven of 
sufficient size to hold the test equipment is satisfactory for this purpose. 

(6) The oil bath should be provided with some means for circulating the 
oil, so that the temperature is substantially uniform around the test specimens, 
and with a thermometer or thermocouple for measuring the temperature as 
near the point of test as practicable. 

35. Procedure-——The test material shall be subjected to the test tempera- 
ture, before voltage is applied, for a period in minutes equal to half the thick- 
ness of the specimen in mils. 

The tests shall cover the operating range of temperature to which the 
test material is to be subjected. Where this range is considerable, tests should 
be made at not less than four points, so that a curve of dielectric strength (volts 
per mil) against temperature may be plotted. These points should include 
the maximum and minimum operating temperatures. The number of tests 
at each temperature shall be as specified in Sections 10 and 32. 


Tentative Methods of Testing Electrical I nsulating Materials for Power 
Factor and Dielectric Constant at F noprenctos of 100 to 1500 Kilo- 
4 cycles (D 150 - 27 T)3 


The committee recommends that these methods be revised by 
the addition of a procedure for the measurement of the power factor 
and dielectric constant of tubes, either rolled or molded; and the in- 
clusion of an alternative substitution method for measuring the capaci- 
tance and power factor. With these revisions which are described in 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part IL p. 1003 (1930); also 1 1930 Book of A.S.T. M. 
Tentative Standards, p. 554. 
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detail below, the committee recommends that the methods be con- = 
tinued as tentative. 
To describe the measurement of the dielectric constant and power 


factor of tubes, the committee recommends the following additions 
and changes: 


Section 6.—Reletter this section as Section 6 (a), and change the we 
first sentence from its present form: namel 
p 


The dielectric constant K may be computed from the relation: _ golse3 . ” 
to read as follows: ium 


(a) Sheet Materials—For sheet materials, the dielectric constant, K , may 
be calculated from the following formula: 


Add a new Paragraph (0) reading as follows: 


(6) Tubes —For materials in the form of tubes, the dielectric constant, K a 
may be calculated from the following formula: 


Dielectric constant, K = hang 

where # = the thickness of the tube in centimeters; 


D = the mean diameter in centimeters; it: 
C,= the measured capacitance in micro-microfarads when the 


have a length of 4 centimeters; and 
“te C; = the measured capacitance in micro-microfarads when the electrodes 
have a length of /, centimeters. 
NotEe.—The two measurements C, and C; are made with different electrode 
lengths /, and /, for correction of edge effect. 
If the tube thickness is so small, or the electrode length so large that the 


edge correction may be neglected, then the dielectric constant, K, may be cal- 
culated from the following: 


3.6¢C 
Dielectric constant, K = ‘<7 i 


where C = the measured capacitance in micro-microfarads for electrodes of 
length / centimeters. 


| — Section 8.—Add the following as a new Paragraph (c): 


(c) Tubes.—For testing rolled or molded laminated tubes, the test specimen 
shall have the diameter and wall thickness of the material it represents, and 
shall be of sufficient length to provide a capacitance of not less than 100 micro- 
microfarads. The thickness shall be uniform to + 5 per cent, and the surfaces 
shall be smooth and free from irregularities. 


| * Section 10.—Add the following as a new Paragraph (c): 


(c) Tubes—The outer electrode shall consist of tin or lead foil. The inner 
electrode shall consist either of tin or lead foil, or of mercury. The electrodes 
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shall completely cover the tube surfaces to within } in. of the ends of the speci- 
men, shall be centered approximately with respect to the length of the specimen, 
and shall be located exactly opposite each other. 
Norte.—A very thin coating of petrolatum is a good adhesive for the foil. 
A cork or a wax plug provides means for holding the mercury in the tube. 


Sections 12 to 15.—A. Substitution Method.—In the commercial 

_ operation of the Substitution Method an alternative method has been 
_used which has been found by comparative tests in several labora- 

_ tories to give the same results as the substitution method. At the pres- 
ent time there is no decided preference for one method over the other. 
The use of both methods are recommended as tentative with the 
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Coil 
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Air Capacitor ’ Specimen 


Cs) (Cx) 
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Fic. 1.—Measuring Circuit Diagram for Determination of Power Factor and 
Dielectric Constant by the Substitution Method (Alternative Procedure). 


hope that one will prove preferable as a standard method. Accord- 
ingly, the committee recommends that the following alternative test 
procedure be added as Paragraph (0) to Section 14 and that Section 
14 be renumbered as “14. (a) Procedure.” 


(b) Alternative Procedure—The circuit for the alternative substitution 
method is shown in Fig. 7 (the accompanying Fig. 1) and consists of a coupling 
coil, capacitor, switch, thermocouple galvanometer, and resistors as for the 
Substitution Method and conforming to the requirements of Section 13. 

The standard capacitor shall be tuned to resonance, first, with the specimen 
in parallel and then alone in the circuit. The manipulation and calculations 
shall be made as follows: With the resistance, R, set to zero and the specimen, 
C;, in parallel with the adjustable standard air capacitator, C;, tune C, to reson- 
ance, read the value of C (equals C,) and the galvanometer deflection d,. Dis- 

- connect the specimen and tune C, to resonance and read (equals C:), add resist- 
ance R,, to make galvanometer deflection equivalent to d,, calculate C, and R; 
_ from the following formulas: 


z 
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The power factor shall be calculated from the following formula: ay di- Gy bt 
Power factor = 24fC,R, 


where f is expressed in cycles, C; is expressed in farads, and R, is chit i in 
ohms. 


Figure 7.—Renumber the present figure as Fig. 8 and reletter 
references in the text accordingly. 


Section 21.—Change the last sentence to read as follows by the 
addition of the italicized words and the omission of the word in 
brackets: 


The technique exercised in these respects shall be such that an accuracy 
within + 10 per cent for the determination of power factor, [and] within + 5 
per cent for the determination of the dielectric constant of sheets, and within 
«= 10 per cent for the determination of the dielectric constant of tubes shall be obtained. 

The committee feels that the power factor of an insulating mate- 
rial should be expressed as a pure number rather than as a percentage. 
In conformity with this it is recommended that all references to “per 
cent power factor” be removed from the method. This change will 
be handled editorially. It is to be noted that loss factor values calcu- 
lated on the basis of power factor instead of power factor in per cent 
will be one one-hundredth as large. 


Tentative Methods of Testing Laminated Sheet Insulating Materials 
- 30 


— It is questionable whether the modulus of elasticity can be accu- 
rately and satisfactorily determined on a non-homogeneous material 
such as laminated sheet material by calculation from the measure- 
ments made to determine tensile strength. ‘The committee believes 
that it is better to measure the elongation of the material under load 
and avoid the term modulus of elasticity. The committee accordingly 
recommends that these methods be revised as follows, and that the 


methods as revised be continued as tentative: 
Section 8.—Change the first sentence to read as follows by the 


addition of the italicized words and the omission of those in brackets: 
8. When it is desired to [obtain the modulus of elasticity] determine the 


elongation under load, a suitable extensometer measuring the elongation of a 2-in. 
gage length shall be used. ad 


Section 9.—Change this section from its present form: namely, — 
9. Strain readings shall be taken by increments of load not exceeding about 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1216 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 590. 
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1000 Ib. per sq. in. The modulus shall be calculated from the total change of 
length between zero load and stress of 5000 Ib. per sq. in. 

Note.—For some materials the stress-strain curve will not form a straight 
line but will be a continuous curve from the origin to the breaking load. 
to read as follows: 


9. The total change in length between zero load and a stress of 5000 lb. 


per sq. in. shall be determined. 
Section 10 (f).—Change from its present form: namely, 


(f)The modulus of elasticity, if determined. ‘Seesibadier 
to read as follows: ules 
({) The elongation in inches at a stress of 5000 Ib. per sq. in., if determined. 


Section 24.—Moisture Absorption—It has been found that the 
results of this test are quite dependent on the temperature of the 
water. The present range of 10° C. is too great. Accordingly the 
committee recommends that the first sentence of Paragraph (b) be 


(b) The dried specimen shall then be immersed in distilled water main- 
tained at a temperature of [from 20 to 30° C.] 25° C. = 2° C. (77° F. + 3.6° F.) 
throughout the test. 


_ Tentative Methods of Test for Comparing the Thermal Conductivities of 
_ Solid Electrical Insulating Materials (D 325 - 30 T)3 


The experience obtained with this method since its publication 
as tentative last year has indicated the need for some revision. The 
committee accordingly proposes the following changes in these meth- 
ods and recommends that the methods as thus revised be continued 
as tentative: | 
| Section 1—Change the last sentence of this section to read as 

follows by the addition of the italicized figure and the omission of 
the figure in brackets: 


An accuracy of [5] 10 per cent can be obtained with this method. 


art) 


Section 4 (b).—Change from its present form: namely, 


: (6) Thermocouples——The measuring junction or hot junction of each ther- 

mocouple shall be made of thin copper foil approximately 2.5 cm. (1:0 in.) square, 
to which two thermocouple wires shall be soldered, one of copper and one of a 
suitable alloy. The thickness of the copper foil shall be approximately 0.15 
mm. (0.006 in.) and the wires shall have approximately the same diameter 
as the thickness of the foil. The joints between the wire and the foil shall be 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1224 (1930); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 625. 


Ca = 


| 
=F 524 REPORT OF COMMITTEE D-9 
+ 
¢ 
T 
hanged to read as OLIOWS Dy the addition oO italicized words anqd 
. figures and the omission of those in brackets: 
| 
1 
~ 


flattened to a thickness about the same as that of the foil. The reference junc- 
tion or cold junction shall be made by soldering a copper wire to the opposite 
end of the alloy wire. This junction shall be mounted in a glass tube not more 
than 0.25 cm. (0.1 in.) in diameter which is sealed at its lower end and im- 
mersed in the ice bath so that the junction is at least 10 cm. (4 in.) below the 
surface. 

The unconnected ends of the copper wires shall be the terminals of the © 


to read as follows: if 3 od! 


(b) Thermocouples.—Thermocouples shall be made from wire not larger __ 
than 0.25 mm. (0.010 in.) in diameter, or No. 30, American Wire Gage, one wire 
being of copper and the other of a suitable alloy which will giv e an electromotive 3 
force of about 40 microvolts per degree Centigrade. The wire shall be provided 
with suitable insulation of such thickness that the over-all diameter does a 
exceed 0.50 mm. (0.020 in.). The junctions shall be made by soldering -/ 
welding the wires. The measuring junctions of the thermocouples, used for 
determining the temperatures at the surface of the specimens, shall be soldered 
to or embedded at, the midpoint of sheets of pure tin, or other malleable metal, 
which have the same shape as the contact surface of the specimens. Each 
sheet of tin shall not exceed 0.50 mm. (0.020 in.) in thickness, and shall be ~ 
provided with a slot in which the wires leading to the junction may be laid. 
No part of the thermocouple or its mounting shall exceed 0.5 mm. (0.020 in.) 
in thickness. The reference or cold junction of each thermocouple shall be © 
mounted in a glass tube not more than 2.5 mm. (0.1 in.) in diameter, which is 
sealed at its lower end and is immersed in a bath of crushed ice so that the j june- 
tion is at least 100 mm. (4 in.) below the surface, and at least 25 mm. (1 in. 
above the lower ice level. ; 


Notre.—The use of a separate reference or cold junction foreach thermo- ss 
couple is essential only when measurements are made on specimens of high 


graphite content or other materials which may be electrically conducting. 
Section 5.—Change Paragraph (6) by deleting the second sentence > : 
which reads as follows: . 


The thickness of the specimen shall be measured at its midpoint with an 
accuracy of = 1 per cent. 


and inserting in its place the following: 


Specimens should be uniform in thickness to within + 1.5 percent. Thick- 
ness measurements shall be made with an accuracy of 0.5 per cent at not less 
than ten points uniformly distributed over the surface. The average thickness 
shall be used for computing the thermal conductivity. 


Section 7.—In Paragraph (a), change items (2), (6) and (10) to 
read as follows by the addition of the italicized words and the omis- 
sion of those in brackets: 

(2) [Thin] Soft rubber sheet; 


(6) Thin, soft rubber sheet; 
(10) (Thin sheet of rubber] Soft rubber sheet. 
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Change Paragraph (6) from its present form: namely, 
(b) The pressure on the specimens shall be 25 5 8 per sq. cm. (50 lb. per 


(b) The pressure on the specimens shall be such that doubling the pressure 
does not change the apparent thermal conductivity by as much as 2 per cent. 


Change the note following Paragraph (c) from its present form: 
namely, 


Norte.—The thin sheet of rubber, which has a thickness of about 0.25 mm. 
(0.01 in.), is required to insure good thermal contact between hard surfaces. 
Ordinary “dental dam” is a suitable and readily obtainable sheet for this 
purpose. When the standard specimen and the test specimen are soft and 
flexible, the rubber sheet and thermocouple may be omitted. 


to read as follows: 


Note.—The soft rubber sheets called for in the above assembly are for the 
_ purpose of insuring good thermal contact at hard surfaces. Soft sheet rubber 
known as “dental dam” is a suitable and readily obtainable sheet for this 
purpose. One or more layers may be used at each surface to give the desired 
cushioning effect. When the specimens are soft and flexible these rubber sheets 
may be omitted, as may also one of the measuring junctions called for in Sec- 
- tions 5 and 7. Pressures of the order of 200 g. per sq. cm. (400 lb. per sq. ft.) 
are usually sufficient to insure good thermal contact of soft rubber specimens. 


Section 8 (a).—Change to read as follows by the addition of the 
italicized words and figures: 

8. (a) Temperature of the Plates——The heating and the cooling plates 
shall be maintained at temperatures which are constant within + 0.1° C. until 


_ the temperature differences across the specimens being compared are constant 
within + 0.25° C. for one hour, or + 0.10° C. for 30 minutes. 


The following is the result of the latter ballot vote of the com- 
mittee, which consists of 56 members, on the recommendations made 
in this report: 


Items Affirm- | Neg- Not 
ative ative | Voting 


I. Apvancement To StanparD or Tentative Revisions or STANDARD 
Standard Methods of Testing Electrical Insulating Oils (D 117-27).................. 33 0 17 


II. Proposzp Ruvisions or Tentative STanpaRps 


Tentative Methods of Testing Insulating Varnishes (D 115-30 T).................-.. 33 0 17 
‘Tentative Methods of Feoting Sheet and Tape Insulating Materials for Dielectric 
Tentative Methods of Testing Electrical Insulating Materials for aa and and 
Dielectric Constant at F; poe ore of ads to 1500 Kilocycles (D 150-27 T)..... 30 0 20 
“ Tentative Methods of Testing Insulating Materials (D 209 - 20 T).. 31 0 19 
‘Tentative Methods of Test for Comparing the Thermal Conductivity of Solid Electrical 
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SUBCOMMITTEE ACTIVITIES 


Subcommittee I on Insulating Varnishes (F.T. Wright, chairman): 
In addition to the work which Subcommittee I has done — 


to the recommendations mentioned earlier in the report relative to 
the Tentative Methods of Testing Insulating Varnishes (D 115 — 30 T), 
the subcommittee has been carrying on work along other lines, which 
are mentioned in brief as follows: 

Acid and Alkali Proof Tesis.—Some study of this problem has 
been continued during the past year and more active work is planned 
for next year. 

The Effect of Oven Conditions on Dielectric Strength and Time of 
Drying.—Impressed with the feeling that oven conditions during the 
baking period determine the later performance of varnish films in 
the tests for drying time and dielectric strength, a new section has 
been formed to study their effect. 

Hardness and Oil Resistance of Varnish Films.—The Graham- 
Linton hardness tester mentioned in last year’s report has been studied 
further with some success. 

Insulation Resistance——This property of varnish films has been 
given further study and work is being continued. 


Subcommitiee II on Molded Insulating Materials (A. M. Lynn, chair- 
man): 

Molding Compounds.—This subcommittee has devoted consider- 
able attention to the development of tests applicable to molding com- 
pounds with the intention, first, of preparing test methods and later 
of writing purchase specifications for these materials. Studies are 
being made on tests for apparent density of molding powders, of 
particle size or sieve analysis, and on plasticity and cure tests. 

Tolerances of Test Specimens for Impact Strength——The investi- 
gation to determine whether the tolerances for molded test specimens 
now specified in the Standard Methods of Testing Molded Insulating 
Materials (D 48 — 30) may also be applied to the impact test speci- 
mens shown in the Tentative Methods of Testing Insulating Materials 
for Resistance to Impact (D 256-28 T) has been continued. It 
appears that the impact strength of specimens of different cross- 
sectional areas may be satisfactorily determined by dividing the 
energy required to break the specimen by the factor, WT?, that is, 
width times thickness squared. Additional work will be necessary 
before including this revision in Methods D 256 — 28 T. 

Type of Mold for Test Specimens.—It has been found by test that 
the values obtained for several of the — tests are affected by 


2 
& 


«$28 Report or Commrree 


the type of mold used in producing the test specimen. ‘There are 
various types of molds in use in the industry and no fixed terminology 


___ exists to properly describe the types. It is felt that the complete 


elimination of the variables likely to affect the characteristics of the 
test specimens can probably be obtained only by specifying a com- 
_ plete design of mold and the molding cycle to be used. Pending 
more definite knowledge, the subcommittee feels that a note should 
_ be added to the methods calling attention to this fact. Accordingly 
_ the subcommittee recommends that the following note be added as 
- an editorial revision: (1) after Section 1 of Standard Methods of 
Testing Molded Insulating Materials (D 48 — 30),! and (2) following 
Section 4, and also following the note in Section 5 of Tentative 
_ Methods of Testing Insulating Materials for Resistance to Impact 
(D 256 - 28 T)? 


NotEe.—The type of mold used to produce test specimens has an effect 
on the results obtained. Cooperating laboratories should, therefore, standardize 
mold and testing procedure to obtain concordant results. 


In view of the addition of the note mentioned above and also of 
the work being done on the tolerances of test specimens for impact 
strength, it is felt that the Tentative Methods of Testing Insulating 
Materials for Resistance to Impact (D 256-28 T), which has been 
published as tentative for three years, should remain in this status 
for at least another year. 

Effect of Moisture Content on Test Specimens.—It has been shown 
that the moisture content of both the molding compound, from which 
test specimens are molded, and the specimens themselves affects the 
values obtained in physical tests. An investigation is being made 
with a view to establishing a standard procedure for molding and 
conditioning test specimens prior to testing in order to eliminate this 
variable. 

Conditioning of Test Specimens for Mechanical Tests.—There is 
recent experimental evidence that the mechanical properties of molded 
compounds are appreciably affected by the amount of absorbed 
moisture. The subcommittee, therefore, proposes to recommend the 
modification of the tests for tensile strength, compressive strength, 
and flexural strength in the Standard Methods of Testing Molded 
Insulating Materials (D 48-30) and for impact strength in the 
Tentative Methods of Testing Insulating Materials for Resistance 
to Impact (D 256-28 T), when applied to molded insulating mate- 


11930 Book of A.S.T.M. Standards, Part II, p. 980. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1021 (1928); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 598. 
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rials, by requiring that test specimens be conditioned before testing. ; 
The method of conditioning which will be recommended is as follows: 


The specimens shall be conditioned before testing by drying in an oven main- 
tained at 50°C. = 5° C. (122° F. + 9° F.) for 48 hours, or, in the case of mate- 
rials which soften at moderate temperature, by placing in a dessicator for 48 


hours. 

It is proposed to make this change in the methods next year. F 

Temperature Range during Water Absorption Tests——Tests made 
by Subcommittee III led to the modification of the test for water 
absorption described in Tentative Methods of Testing Laminated 
Sheet Insulating Materials (D 229-30 T) by changing the specified 
temperature of the water in which the specimens are immersed during 
test from 25° C. = 5° C. to 25° C. + 2°C. as described elsewhere in 
this report. To conform with this change, Subcommittee IT proposes 
to recommend that in the water absorption test described in Standard 
Methods of Testing Molded Insulating Materials (D 48-30), the 
next to the last sentence of Section 24 be modified by changing “25°C. 
+ 5°C.” to read “25°C. + 2°C.” It is proposed to make this >. 2 
change in the methods next year. “i 


Subcommittee III On Sheet Insulation (Dean Harvey, chairman): 


In addition to the recommendations mentioned earlier in the 
report relative to the revision of the Tentative Methods of Testing 
Sheet and Tape Insulating Materials for Dielectric Strength (D 149 - 
30 T) and Tentative Methods of Testing Laminated Sheet Insulating — 
Materials (D 229 - 30 T) which has resulted from work done by Sub- - 
committee III, there have been several interesting studies carried on — 
which may be briefly noted as follows: i. 

Section 1 on Insulating Paper.—The work started last year to _ 
bring about more uniform methods of measuring thickness (within the 
test methods under the jurisdiction of Committee D — 9) has proceeded 
in close cooperation with the Technical Committee on Thickness 
Measurement of Committee E-1 on Methods of Testing. A method 
using a machinist’s micrometer with careful specification of the pres- 
sure applied while measuring has been worked out and found suitable 
for papers. Further work is to be done to simplify the procedure 
and to see if the same method is applicable to other materials. 

Steps taken to prepare condenser tissue specifications, has re- 
sulted in the development of a set of test methods for these tissues 
which are nearly in suitable form for publication as tentative. 

A new testing machine has been developed for determining the 
edge tearing strength of untreated papers which is being tried with 
different grades of paper. 
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Arrangements have been made with the U. S. Bureau of Stand- 
ards to check the Massachusetts Institute of Technology type folding 
endurance testers by five members of the committee as regards 
mechanical variables. When their report has been received the ques- 
tion of standardizing this type of test will be considered. 

Method of test for moisture content of impregnated cable paper 
is in course of preparation. 

Paper acidity determinations are receiving very active attention 
and are being studied in cooperation with committees of the Tech- 
nical Association of the Pulp and Paper Industry. 

Section 2 on Laminated Sheet Insulating Materials.—Cooperation 
has continued between this group and the Technical Committee of 
the Laminated Products Section of the National Electrical Manu- 
facturers Association. A compressibility test, originating at the Bell 
Telephone Laboratories, is being studied; arc-resistance tests are 
receiving attention, and methods of determining impact strength and 
of studying impact fatigue of laminated materials are being worked 
on. Laminated rods and tubes which demand test treatment slightly 
different from that applying to laminated sheet materials have re- 
ceived attention and test methods worked out in considerable detail. 

Section 3 on Deterioration of Sheet Insulating Materials—The 
tests developed by this section to measure the effect of heat on the 
properties of paper are to be written up as a tentative standard. 

Section 6 on Varnished Cloth and Tubing.—This section is still 
working on test methods and specifications for flexible varnished 
tubing and expects to have them completed shortly. Work is being 
started on material specifications for varnished cloth and varnished 
cloth tapes. 
Subcommittee IV on Liquid Insulation (E. A. Snyder, chairman): _ 

In addition to recommending the changes in the Standard Meth- 
ods of Testing Electrical Insulating Oils (D 117-27) given earlier 
in this report, this subcommittee has continued actively the study of 
a number of problems on transformer and circuit breaker oils. Some 
of the more important of these are as follows: 

Neutralization Number.—Subcommittee IV during the year con- 
tinued the study of electrometric titration methods for determining 
neutralization number of oils referred to in the 1930 report,! and the 
subcommittee now feels that two methods have been developed which 
can be used with a fair degree of accuracy and with fair agreement with 
the colorimetric titration method described in the Tentative Method 


«Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 841 (1930). 
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of Test for Neutralization Number of Petroleum Products and Lub- | 
ricants (D 188-27 T).! One of these methods is the method 
developed by B. L. Clark of the Bell Telephone Laboratories. (Note 
that the 1930 report,? through an error, credited this method to 
F. M. Clark instead of B. L. Clark.) It was agreed that, although 
the subcommittee did not feel that either method was sufficiently de- 
veloped to recommend it as a tentative standard, it was nevertheless 
desirable to have available for those interested in this method a detailed 
description of the two methods which the subcommittee, through 
extensive work, has found to be the most accurate. 

The subcommittee has in the past three years’ work experimented 
with practically every recommended electrotitration method and it 
was thought desirable to have on record a description of the two 
methods which have given most promise of being standardized, in 
order that subsequent work of this or any other subcommittees along 
these lines would not necessitate the same long process of elimination 
by trial and study. A description of the two methods and a short 
description of the results obtained by their use appears in the report 
of the section appended to this report. 

Sludge Tests—A suitable method for determining the deteins 
characteristics of insulating oils is still one of the chief subjects of 
investigation by Subcommittee IV. ‘Considerable progress has been 
made in the investigation of the nine research problems listed in 
the 1930 report? under this heading, and although the work has a 
not been completed, the general conclusions derived from this = 
investigation to date are as follows: _ 


1. The oil receptacle, using the life test oven, should be wid 
from the bottom to secure the maximum oxidation at a given tem- 
perature; 
2. The oil depth to surface ratio, while it should be standardized _ a 
is not of major importance in sludge testing as outlined. ae 
3. There is no abnormality indicating an abrupt change in be * 3 
mechanism of sludge formation between 110 and 130° C. may 2 
4. There is no definite factor that can be established between ‘% 
sludge results expressed by volume and weight. 
5. The speed of centrifuging is of real importance in determining 
sludge life and sludge accumulation in its early stages. 
6. Sludge accumulation results by volume should be determined 
between 0.5 and 1 percent. Over this range the time of centrifuging 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 927 (1927); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 378. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 841. : rye 
Ibid., p. 842. eerl 
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at 1500 r.p.m. is not of importance beyond 80 minutes. A speed of 
4500 r.p.m. for 20 minutes, which gives results equivalent to those 
obtained for 80 minutes at 1500 r.p.m., is to be preferred for volume 
tests because of the closer sludge packing obtained. 

7. Expression of sludge values by weight appears to be pre- 
ferred over volumetric determinations. 

Short-Time Sludge Tests.—The development of a short-time sludge 
test to be used in controlling the uniformity of shipments of one type 
of oil which has been approved as a satisfactory insulating medium 
for a definite purpose, but which is not intended to be used as an 
acceptance test method for all types of insulating oils, has been mak- 
ing steady progress during the year, and while a number of methods 
have been tried and studied, it now appears that the Sligh test, with 
suitable modifications, may be the recommended procedure. Although 
it had been hoped to have this method in suitable form for publica- 
tion as tentative this year, it was found impossible to complete all 
the preparatory investigations necessary and the tentative method 
will therefore not appear until during the coming year. 

Moisture in Insulating Oils.—Progress has been made by this 
new section of Subcommittee IV as referred to in the 1930 report. 
Several methods have been tried and discussed. The ordinary meth- 
ods employed for moisture determination have been considered un- 
satisfactory, chiefly because they are incapable of differentiating be- 
tween moisture and oxidation products. The method involving the 
use of a high-speed centrifuge (6000 r.p.m.) is now being studied. A 
modification has been suggested that involves the electrical activation 
of the sample to be tested during centrifuging. 

In addition to the above, the subcommittee has been actively 
engaged in studying and developing special tests for circuit breaker oils 
and methods for determining saponification number of insulating oils. 


Subcommittee VII on Electrical Tests (E. S. Lee, chairman): 

This subcommittee has been formed since the last annual report 
through the consolidation of the former Subcommittees VII on Radio 
Frequency Tests and VIII on Resistance and Power Factor Measure- 
ments. In addition to the revisions being recommended as men- 
tioned earlier in the report, affecting the Tentative Methods of Testing 
Electrical Insulating Materials for Power Factor and Dielectric Con- 
stant at Frequencies of 100 to 1500 Kilocycles (D 150 - 27 T) and the 
Tentative Method of Test for Comparing the Thermal Conductivities 
of Solid Electrical Insulating Materials (D 325 - 30 T), the subcom- 


mittee has been working along the following lines: _ aa 
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‘wie A on Resistivity is working on electrodes for saniee 
tests on sheet insulation. 

Section B on Power Factor of Liquid Insulation and Section C on 
Power Factor of Solid Insulation are working jointly on a method of 
measuring power factor at 60 cycles. Section C expects to have very 
shortly a method for measuring power factor at 1000 cycles. This 
section is interested in progress of work in measuring power factor 
at very high frequencies, such as 20 megacycles; also in methods of 
checking power factor measuring equipment. 


This report has been submitted to letter ballot of the committee, 
which consists of 56 members; 50 members returned their ballots, _ 


of whom 47 have voted affirmatively and none negatively. . 


Respectfully submitted on behalf of the committee, bass ; 


J. A. Scort, 


ecretary. 


EDITORIAL 


The tentative revision of the Standard Methods of Testing Electrical Insu- 
lating Oils was approved at the annual meeting and subsequently adopted as 
standard by letter ballot vote of the Society on September 1, 1931. The meth- 
ods in their revised form appear in the 1931 Supplement to Book of A.S:T.M. 
Standards, p. 104. 

The proposed revisions of the Tentative Methods of Testing Insulating 
Varnishes, Methods of Testing Sheet and Tape Insulating Materials for Dielec- 
tric Strength, Methods of Testing Electrical Insulating Materials for Power 
Factor and Dielectric Constant at Frequencies of 100 to 1500 Kilocycles, 
Methods of Testing Laminated Sheet Insulating Materials and Methods of Test 
for Comparing the Thermal Conductivities of Solid Electrical Insulating 
Materials were accepted. The methods in their revised form appear on pages 
848, 867, 877, 889, ¢ and 897, Tespectively. ak 7 


aide 


On ELEcTRICAL INSULATING MATERIALS one 
f 
e 
a J : 
2 
1 
1 iH. L. Curtis, 
Chairman, 
= 
- 
> 
= . 
4 
: 


.< al REPORT OF SECTION A, OF SUBCOMMITTEE IV, ON NEUTRAL- 
1s « _ IZATION METHODS FOR ELECTRICAL INSULATING OILS 


The several cooperating laboratories carrying on the work of 
this section, found a fair agreement between the neutralization num- 
bers as determined by the colorimetric titration method described 
in the Tentative Method of Test for Neutralization Number of 
Petroleum Products and Lubricants (D 188-27 T)! and the electro- 
metric methods used in this cooperative work. The electrometric 
methods include one method formulated by this section and entitled 
“Method A” in this report; the other, independently developed by 


B” in this report. on a 
TABLE I.—DeEscrIPTION OF SAMPLES USED IN (CooPpERATIVE TESTs. 
Approximate 
Sample Description Color | Viscosity 
at 100° F., 
seconds 
| * ae le oil sludged i in Funk sludging machine (water removed centrifugally). . Pale 76 
No. 3..... Turbine lubricating oil sludged in Funk sludging machine (water removed | me am 
No. 4..... Used turbine lubricating oil bended with equal volume of used transformer cil ...| Red q 
No. 6..... oil blended with 85 per cent by volume of a heavy 


These methods are published for the information of the members 
of the Society and others in order that there may be more tests 
carried out, more experience gained, and more opportunity to explore 
the difficult field of the determination of the neutralization value and 
its meaning, particularly as applied to dark colored new oils and to 
used oils whether dark in color or not. 

Six samples were submitted for cooperative tests as described in 
Table I. Two laboratories have submitted results by both the elec- 
trometric and colorimetric methods, the latter carried out in accord- 
ance with the A.S.T.M. Tentative Method D 188-27 T. One lab- 
oratory submitted results by the electrometric method only and two 
by the colorimetric method only. The results obtained by the various 
laboratories are given in Table II. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 927 (1927); also 1930 Book of A.S.T.M. 


B. L. Clark of the Bell spon Laboratories, entitled “Method 
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In spite of the apparent agreement shown in Table II, it is not 
felt that the electrometric method is as yet suitable for recommenda- 


TABLE II.—Terst RESULTS FOR NEUTRALIZATION NUMBER, VALUES EXPRESSED IN 
MILLIGRAMS OF KOH PER Gram OF OI. 


Colorimetric Method 
Electrometric Methods (A.S.T.M. rive D 188 - 27 T) 


Laboratory Laboratory 


No. 1¢ No. 2¢ be No. 2 No. 4 


}1. 59 Ave. 1.40 


{ 


} 0.188 Ave. | 


® Tests carried out by Method A. 
® Tests carried out by Method B. 


tion to the Society for publication as a tentative method of test fo 
routine work or even for research work. 


ELECTROMETRIC METHODS FOR DETERMINATION OF ‘NEU- 
TRALIZATION NUMBER OF MINERAL INSULATING Ons 


Metuop A 


1. Apparatus—The apparatus shall consist of the following: poh 

(a) Electrodes.—One bright platinum electrode, approximately 1 cm. square, 
0.15 mm. in thickness, sealed into glass tubing. Connection to copper wires 
shall be made by means of mercury. 

One silver chloride electrode, prepared as follows: 

A piece of silver foil 10 mm. in width and 30 mm. in length shall be fastened 
to a short piece of platinum wire which may then be sealed into one end of a 
piece of glass tubing. Chemically pure silver chloride shall be heated and 
melted in a crucible until it is cherry red. The silver foil on the tubing 
shall then be immersed in the molten silver chloride, withdrawn, and allowed 
to cool. After an electrode has been used for a few days it should be cleaned 
by immersing in concentrated ammonium hydroxide solution and then washed. 
The cleaned piece of silver foil shall be recoated with silver chloride as just de- 
scribed. 

(b) Burette—Burette with 0.1-cc. graduations. 

(c) Titration Cell—A 250-cc. wide-mouth bottle with a 5-hole, tight cork 
stopper to fit. 


of 
Sample 
n- 
No. 5 
No.1 1.45 4 
ic 0.26 
No.2 0.23 }0.25 Ave. | 0.274 0.285 0.26 0.35 | 0.322 a 
d 0.25 
No.2 0-02}0.02 Ave. | 0.031 | 0.025 0.06 0.0 | 0.082 
0.88 6 7 
No.4 Ave. | 0.807 0.825 0.77 0.75 | 0.812 4 
0.91 
No. § }0-14 Ave. | 0.162 | 0.190 0.13 0.20 | 0.196 
a 
te No 17 }0 17 Ave. | 0.182 | 0.200 0.15 02 | 022 
an 
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3 (d) Galvanometer—Galvanometer of suitable sensitivity. A portable gal- 
- vanometer having the following characteristics will be found suitable: sensi- 
_ tivity, 0.025 microampere per millimeter; period, 3 seconds; external critical 
damping resistance open circuit; resistance, 1060 ohms. 
(e) Potentiometer—A potentiometer with a range of 0 to 1.6 volts. 
2. Solutions and Reagents Required—The following solutions and reagents 
: will be required: 
(a) Normal Butyl Alcohol —Normal butyl] alcohol containing 20 g. lithium 

chloride per liter. 


NotTe.—The normal butyl alcohol used in the preparation of the potassium 

_ hydroxide solution must be free from aldehyde. This may be secured by treating 

it with silver nitrate in an alkaline solution, and it should then be freed from water 
by refluxing with quicklime, followed by distillation in an atmosphere of nitrogen. 


Galvanometfer 


Storage 
cell el. Battery 


Mitrogen 
Inlet 


Bright | tentiomeh 
Standard ~ otentiomerer 
Titrating / lectrode 


‘| 
Solution \6lass Titration Cell has 


Fic. 1.—Electrometric Titration Apparatus Using Silver Chloride Electrode. 


(b) Potassium Hydroxide Solution.—Solution of 0.05 N KOH in normal» 
butyl alcohol, standardized against U. S. Bureau of Standards’ benzoic acid. 


Note.—The standard solution of potassium hydroxide in normal butyl alcohol 
shall be stored under nitrogen in a dark bottle to prevent deterioration. 


(c) Quinhydrone. a | 
(d) Nitrogen.—A cylinder of nitrogen. 7 
3. Procedure.—The glass titration cell shall be set up as shown in Fig. 1. 
A sample of oil weighing between 2 to 10 g. (Note 1) shall be accurately weighed __ 
and placed in the titration cell. One hundred cubic centimeters of normal ~ 
butyl alcohol containing the lithium chloride and 0.04 g. of quinhydrone (Note 2) _ 
_ Shall then be added, the cell stoppered, and the contents mixed by bubbling _ 
nitrogen through it. The voltage of the titration cell shall be measured and, 


ie 7: after this voltage has become constant, standard alkali shall be added ir mall 


_ increments and the voltage determined after the addition of each in ent. 
The size of the increment of alkali added may be 0.5 cc. in the early stages of - 
the titration but shall be reduced to 0.2 cc. or less as the end point is approached. 
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The approach of the end point can be noted by the rate of change of voltage 
per cubic centimeter of alkali. Nitrogen shall be bubbled through the cell 
during the titration at a sufficiently rapid rate to keep the contents stirred. 
Mixing may be accelerated by shaking the cell by hand after each addition 
of alkali. 

A blank titration shall be made on the solvent. 


Norte 1.—The size of sample to be used in the titration should be adjusted in — 
accordance with the nature of the oil. For a highly-acid, used oil 2 to 3 g. is suffi- 
cient, for a new oil or one of low neutralization value, 10 g. of sample may be needed. 

NoTE 2.—The quinhydrone should be added to the solvent just prior to titra- 
tion since quinhydrone tends to deteriorate if kept in the solvent for a prolonged 4 
period of time. 


4. Calculation.—The neutralization number shall be determined by plotting 
A e.m.f. 


A cubic centimeters of alkali 
The peak in this curve represents the end point. The neutralization slimes 
in milligrams KOH per gram of oil shall also be calculated from the following — 
formula: 


against total cubic centimeters of alkali added. 


milligrams KOH per © 
X cubic centimeter of _ 
standard alkali 


weight of sample in grams 


cubic centimeters of alkali — 
cubic centimeters of blank 
Neutralization number = 


Metuop B 


5. Apparatus.—The apparatus shall consist of the following: 

(a) Thermionic Titrometer.—The thermionic titrometer consists of a vacuum > 
tube circuit shown in Fig. 2. 

(b) Titration Cell_—A 250-cc. Erlenmeyer flask with a 5-hole stopper to fit. 

(c) Electrode——A bright platinum electrode sealed in glass tubing. 

(d) Burette—A burette with a two-way stopcock. = 

(e) Tubes.—A soda lime tube and a mercury sealing tube yma Rint? 

(f) Calomel Cell.—A saturated calomel half cell. 

(g) Agar-Agar Salt Bridge. —The agar-agar salt bridge consists of a tube 
15 cm. in length and 6 mm. in diameter with one end drawn toa capillary. The 
tube shall be half-filled with a hot agar solution prepared by dissolving 1.2 g. 
or agar and 2.0 g. of lithium chloride in 100 cc. of boiling distilled water. After 
half-filling the tube with the hot agar solution and cooling, the remaining half 
of the tube shall be filled with a saturated potassium chloride solution. 

6. Solutions and Reagents——The following solutions and reagents will be | ° 
required: 

(a) Normal Butyl Alcohol—Normal butyl] alcohol. 


Note.—The normal butyl alcohol used in the preparation of the potassium 

hydroxide solution must be freed from aldehyde by treatment with silver nitrate in _ 

alkaline solution, and from water by refluxing with quicklime followed by distillation 

in an atmosphere of nitrogen. ; 
(6) Potassium Hydroxide Solution—Solution of 0.05 N KOH in normal 

butyl alcohol, standardized against U. S..Bureau of Standards’ benzoic acid. 


| 
te 
4 
4 
rie 
=i, 
; 
{ 
| 
fu 
Aa 


538 REPORT OF SECTION OF SUBCOMMITTEE IV oF COMMITTEE D-9 


Note.—The solution of potassium hydroxide must be kept in a light-proof 
bottle protected from air by soda lime and alkaline pyrogallol towers. The bottle 
containing the alkaline solution must be connected directly to the burette to avoid 
_ exposure to air during filling. The alkaline solution shall be standardized against 
_ Bureau of Standards’ benzoic acid in the manner described in Section 7 for titration 

= =e of oils, substituting the benzoic acid for the oil sample. 

: aS x (c) Saturated Solution of Lithium Chloride in Normal Butyl Alcohol.—The 
Baad fae _ saturated solution of lithium chloride in butyl alcohol shall be prepared by 
refluxing an excess of the salt with the alcohol for several hours. The satu- 
tated solution must be stored in a light-proof bottle. 


Electrode an = 


Hay 


Quinh 
Flectrode 


Fic. 2.—Thermionic Titrometer. 
: Ti: = Vacuum Tube No. 102-G, Western Electric R: = 0 to 10,000 ohm variable resistors (in steps 
Tz = Vacuum Tube, No. 101-D, Western Electric of 0.1 ohm) 

E; = 135-volt battery (radio dry-cell, “B” Rs; = 1000 ohm fixed resistors 


battery) S =Shunt for the meters, adjustable so that 
E: = 135-volt battery (radio dry-cell, “B" full scale deflections correspond to cur- 

battery) rents of 0.1, 1, 10, and 100 milliamperes 
Es = 18-volt battery (radio dry-cell, “‘B” bat- respectively 

tery) M = Direct current milliammeter 
Es = 6-volt battery (lead accumulator) All resistors, tap switches, and connections must 
Ri = 15,000 ohm fixed resistor be well made 


Unless otherwise stated, all reagents shall be of c c.p. p. quality. 


7. Procedure——The apparatus shall be assembled as shown in Fig. 3. A 
sample of oil weighing about 10 g. shall be accurately weighed and placed in 
the 250-cc. Erlenmeyer flask. A 10-cc. portion of the saturated lithium chloride- 
butyl alcohol solution shall then be diluted to 110 cc. with the pure normal 
butyl alcohol and approximately 50 mg. of quinhydrone dissolved in it. This 
solution shall then be added to the oil in the Erlenmeyer flask and the contents 
shaken until solution is complete. The titration cell shall then be placed in 
position (see Fig. 3) and a stream of nitrogen allowed to bubble through the 
solution for 10 minutes 
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The thermionic titrometer shall be adjusted as follows (see Fig. 2): The __ 1 ot 
meter, M, must be shunted by means of the lowest resistance shunt at S,and 
the various batteries connected. The electrodes shall then be placed in the ie Bary. 
circuit and R, adjusted while progressively changing the shunt until the meter = 
reads zero on the most sensitive scale. . 


Note.—In case erratic fluctuations of the meter needle are encountered during 
adjustment of the titrometer for a titration, it is necessary to short-circuit the meter, 
disconnect the electrodes, and connect the terminals of the instrument together. If 


Titrometer maid 
= To Alkali 
Mercury= ‘ = 
- Calomel 
Pure Mercury 


Bridge 
Sample Dissolved in ~~~ . 
Butyl Alcohol with 0.05 — 


Fic. 3.—Electrometric Titration Apparatus Using Thermionic Titrometer. oe 


the trouble disappears when the meter is again set at zero on the most sensitive 
scale, the trouble must have been in the electrodes. If the trouble remains, it must 
be due either to faulty connections in some part of the circuit or to faulty batteries. 
Whenever the electrodes are removed from the solution or disconnected from 
the instrument, the meter circuit should first be shunted and then the meter open 
circuited, to prevent its being damaged. Furthermore, the meter should not be set 
on the most sensitive scale while an increment of the reagent is being added to the 
solution in the titration cell. If the instrument is in daily use, the batteries should 
be left permanently connected to avoid delays while waiting for the circuit to reach 
a steady state. 
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With R; adjusted as above stated, set the meter shunt for the next higher gi 
scale reading. Add from the burette exactly 0.5 cc. of the KOH solution in uy 
butyl alcohol. Record the equilibrium deflection of the meter needle in 
milliamperes and then adjust R; until meter M again reads zero. Read the ? 
burette, and add a second 0:5-cc. portion of the reagent, recording the deflec- | oe 
tion as before. Proceed in this manner until a maximum deflection has 
been passed. This will constitute a rough titration to locate the region 
in which the maximum occurs. Repeat the titration using a fresh sample of tk 
proportionate weight but running the reagent into the solution until within : 
about 0.5 cc. of the burette reading at which the maximum should occur, as in 
indicated in the rough titration. When this point has been reached, add the S) 
reagent dropwise in equal increments of approximately 0.1 cc., carrying the Ww 
titration well beyond the maximum. S] 


Blank titrations on the solvent must be made daily (preferably both before : 
and after testing the oil samples) in the manner described above except that 8 
the oil is omitted. All titrations must be corrected by subtracting the value 
of the blank. r 
8. Calculation—The volume of the reagent plotted against the deflection t 


of the meter in milliamperes will give curves showing peaks of the equivalence | 
(end) points of the titrations. 


CONCLUSIONS 

A considerable amount of further research work should be done 
on this subject, including the determination of the initial potential 
with standard electrodes such as the calomel electrode and the pol- 
ished platinum electrode in the quin-hydrone solution without titra- 
tion with alkali. In addition, these results should be correlated with 
the results of corrosion tests, galvanic potentials, and extent of oxi- 
dation. 


on behalf of the section, 
FLOWERS, 
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REPORT OF COMMITTEE D-11 


Committee D-11 on Rubber Products held one meeting during 
the year in addition to the meeting held during the 1930 annual meet- 
ing. This was at Pittsburgh, Pa., March 18, 1931, at the time of the 
Spring Group Meeting of A.S.T.M. Committees. No fall meeting 
was held as the work of the committee was progressing by corre- 
spondence and as the rubber industry was especially affected by the 
generally adverse business conditions. 

Subsequent to the 1930 report, the committee recommended 
revisions of two tentative standards under its jurisdiction, namely, 
the Tentative Specifications for Cotton Rubber-Lined Fire Hose for 
Public and Private Fire Department Use (D 296-28 T) and Ten- 
tative Method of Test for Hardness of Soft Rubber (In Slab Form) 
(D 314-—29T). The committee referred these revisions to Committee 
E-10 on Standards for publication as tentative. The revisions as — 
recommended by the committee were approved by Committee E-10 
on August 12, 1930. The revision in the Tentative Specifications for 
Cotton Rubber-Lined Fire Hose for Public and Private Fire Depart- 
ment Use (D 296-28 T) provided for increasing the specified maximum 
organic acetone extract in the rubber lining from 3 per cent to 4 per 
cent to permit the use of organic accelerators and antioxidants. The 
revision in the Tentative Method of Test for Hardness of Soft Rubber 
(In Slab Form) (D 314-29 T) included a change in the title to read 
“Tentative Method of Test for Hardness of Rubber.” The method | 
was also completely rewritten so as to be more easily understood and ~ 
the load actuating the penetrating element was specified as dead 
weight. 

The committee has decided to reconsider the recommendation 
made in the annual report for 1930 that the Standard Specifications 
for Friction Tape for General Use for Electrical Purposes (D 69 - 28) 
be submitted to the American Standards Association for approval as 
American Tentative Standard. The reason for this action is that 
numerous objections have since been advanced concerning these 

specifications in their present form and a section of Subcommittee IX 


1In submitting the revisions to Committee E-10 the committee reported the following results 
of the letter ballot vote from a total of 35 ballots returned: Tentative Specifications for Cotton Rubber- 
Lined Fire Hose for Public and Private Fire Department Use (D 296-28 T), 28 affirmative, none 
negative with 7 members not voting; Tentative Method of Test for Hardness of Soft Rubber (In 
Slab Form) (D 314-29 T), 29 affirmative, none negative with 6 members not voting. = 
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: Ks i on Insulating Tape has been authorized for the purpose of making a 


and in agreement with best modern practice. 


general review of the specifications in order to bring them up to date 


Representation of Committee D-11 on other committees of the 
Society has been provided by the following appointments: 
eth Mr. C. H. Zieme, Representative on Committee E-1 on 
Methods of Testing; 
Mr. C. B. Martin, Representative on Sectional Committee 
on Insulated Wires and Cables; 
ete Mr. D. C. Scott, Representative on General Membership 
Committee. 

A new subcommittee was authorized at the last annual meeting 
following the final report of Subcommittee XVI on Flexing Tests on 
Rubber Products. The latter subcommittee was originally organized 
to investigate the flexing machine now made by the Henry L. Scott 
Co. with reference particularly to its suitability as a performance test 
machine for specification work. ‘The findings of the committee as 
already fully presented in progress reports were that the machine is 
_ very valuable for development work on product when operated under 
_ proper conditions by men skilled in handling it but that it is not suit- 
_ able at the present time for use by purchasers of materials on specifica- 
tions. In discharging Subcommittee XVI at its own request, the 
committee felt that the valuable work which has been done by this 
subcommittee should be extended in a broader field. To this end, 
Subcommittee XVIII on Dynamic Fatigue Testing for Rubber 
Products was created to study the more general field indicated in its 
name as applied particularly to repeated extension, bending and 
similar tests. Mr. W. L. Sturtevant was appointed chairman of the 
new subcommittee. 

There have been two changes during the year in subcommittee 
chairmen due to resignations. Mr. E. G. Kimmich was appointed 
_ chairman of Subcommittee I on Mechanical Rubber Hose, replacing 
Mr. H. E. Morse. Mr. R. A. Schatzel replaced Mr. Stanley Krall as 
Chairman of Subcommittee XV on Life Tests for Rubber Products. 
The committee wishes to record its appreciation of the service ren- 
dered by the retiring subcommittee chairmen. Ten members have 
been added to the committee and seven have retired leaving a net 
gain of three members. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 
The recommendations of the committee regarding standards and 


tentative standards under its jurisdiction are summarized below 
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On RUBBER PRODUCTS 


together with the analysis of the letter ballot on each item. Com- 
ments, where necessary, are made under Subcommittee Activities. 

Proposed Tentative Standard.—The committee recommends for 
publication as tentative the proposed Tentative Specifications for 
Rubber Pump Valves, appended hereto,' to supersede the present 
Standard Specifications for Rubber Pump Valves (D 151-23) which 
are recommended to be withdrawn. The reason for this action is that 
the present specifications have been used by very few purchasers and 
have been subjected to numerous criticisms. The proposed specifica- 
tions are in general agreement with the Master Specifications for 
Rubber Valves of the Federal Specifications Board of the U. S. Depart- 
ment of Commerce, and with those to be issued by the Rubber Manu- 
facturers Association. 

Proposed Revision of Standard.—The committee recommends for 
publication as a tentative revision, changes, as given in the Appendix, 
in the Standard Methods of Testing Rubber Products (D 15-24). 
The reason for these revisions is to bring the methods more in accord 
with commonly accepted practice and to make them more generally 
applicable. 

Proposed Revision of Tentative Sitandards.—The committee pro- 
poses revisions, as given in the Appendix, in the following two tenta- 
tive specifications and one tentative method and recommends that 
the tentative standards as revised be continued as tentative: 


Tentative Specifications for Insulated Wire and Cable: 
30-per-cent Hevea Rubber (D 27 28 
Tentative Specifications for Steam Hose (D 54 - 24 T);* and 
Tentative Methods of Chemical Analysis of Rubber Products 
(D 297 29 T).5 
The revisions recommended in the Tentative Specifications for 
Insulated Wire and Cable: 30-per-cent Hevea Rubber (D 27 - 28 T) 
make them more complete by adding new sections not previously 
included on lead sheaths and on single and double braids. Changes 
in Part B on Insulation permit the use of antioxidants and organic 
accelerators which is in accord with advance in the art. A change in 
thickness of insulation on No. 8 wire is included as this is considered 
desirable by most manufacturers and consumers. Limitation of the © 


1See p. 944.—Eb. 
21930 Book of A.S.T.M. Standards, Part II, p. 1040. 
3 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1033 (1928); also, 1930 Book of A.S.T.M. 
Tentative Standards, p. 652. 
* Proceedings, Am. Soc. Testing Mats., Vol. 24, Part I, p. 1059 (1924); also, 1930 Book of A.S.T.M. 
Tentative Standards, p. 648. 
5 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 795 (1929); also, 1930 Book of A.S.T.M. 
Tentative Standards, p.673. ri 
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~ test values due to various degrees of aging of the rubber material. 
ce The revisions in the Tentative Specifications for Steam Hose 
; a 54-24 T) are recommended in the interest of standardization to 
bring them more nearly in agreement with similar specifications issued 
by the Federal Specifications Board and the American Railway Asso- 
ciation. Certain of the revisions, as mentioned in the Appendix, 
represent an improvement in quality. 
ae The revisions in the Tentative Methods of Chemical Analysis of 
_ Rubber Products (D 297 - 29 T) take into account the use of organic 
accelerators and antioxidants as adopted in modern rubber compound- 
ing practice. Organic acetone extract check allowances are widened 
slightly to limits more suitable for commercial work. 
The above recommendations have been submitted to letter ballot 
ae the committee with the following results: 


Items Affirm- | Neg- Not 
ative ative | Voting 


I. Proposep Tentative STANDARD 
‘Tentative Specifications for Rubber Pump 29 2 9 


II. Proposep Tentative Revision or STanDARD 
a Methods of Testing Rubber Products (D 15-24)...........seeeeeeeeeeeees 30 0 3 


III. Proprosep Revision or Tentative STANDARDS 
Tentative SperiBeations for Insulated Wire and Cable: 30-per-cent Hevea Rubber 


Tentative Specifications for Steam Hose (D 54-24 20 0 13 
re ie - Tentative Methods of Chemical Analysis of Rubber Products (D 297-29 T)....... ee 0 2 
IV. Wrraprawat or Sranparp 
Standard Specifications for Rubber Pump Valves (D 151-23)............ssseseeseees 32 1 7 


SUBCOMMITTEE ACTIVITIES 


—_ .—This subcommittee is recommending revisions in the Tenta- 
tive Specifications for Steam Hose (D 54-24 T). The subcommittee 
has voted to proceed with the preparation of specifications covering 
ex - general methods for testing the various kinds of wrapped and 
braided hose. A section consisting of Messrs. E. G. Kimmich, C. H. 
Zieme, W. L. Sturtevant and E. E. Chapman has been organized to 
prepare these methods. 

Subcommitiee II on Belting (C. H. Zieme, chairman).—A new 


transmission’ was approved at the meeting of the committee held — 
during the annual meeting, subject to letter ballot. Prior to the letter _ 


Subcommittee I on Mechanical Rubber Hose (E. G. Kimmich, chair- _ 


specification covering methods of test of rubber belting for power — ; 
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ballot, it developed that additional changes were necessary in the 
specification which was therefore referred back to the subcommittee. 
Further work is in progress correlating this standard with that being 
prepared by the Rubber Manufacturers Association and it is now 
expected that the new standard will be ready shortly. The subcom- 
mittee had definitely decided not to include the flexing test in belting 
specifications. 
Subcommitiee IV on Protection of Persons from Electric Shock 4 
(H. S. Vassar, chairman).—During the year the work of this sub- 
committee on electrician’s gloves has consisted mainly in cooperating 
with the National Electric Light Association in their compilation of 
extensive data on gloves and their life in service. The present Stand- — 
ard Specifications for Rubber Gloves for Electrical Workers on Appa- 
ratus or Circuits Not Exceeding 3000 Volts to Ground (D 120-23) 
have been adopted by the National Electric Light Association and ; 
by the Federal Specifications Board and are continually being more 
widely used. As a new project for the consideration of the subcom- ; 
mittee, the question of the advisability of preparing standard specifica- _ 
tions for linemen’s blankets has been suggested. : 
Subcommittee V on Irsulated Wire and Cable (C. B. Martin, chair- 
man).—This subcommittee has been very active during the year and 
the results of this work are being presented in the form of revisions to 
the Tentative Specifications for Insulated Wire and Cable: 30-per-cent 
Hevea Rubber (D 27 — 28 T) as given in the Appendix. These revi- 
sions include the adding of sections on Lead Sheaths for Rubber 
Insulated Cables, on Single and Double Braids for Covering Rubber 
Insulated Wires and Cables, and revisions of Part B on Insulation to 
permit the use of antioxidants and organic accelerators in the rubber © 
insulating compounds. Other revisions recommended in these tenta- 
tive specifications provide for an increase in the thickness of insulation 
on No. 8 wire and change the time of testing so that it shall be done 
not earlier than 24 hours nor later than 60 days after vulcanization. 
The Performance Specification Section is continuing its work on 
the tentative performance specification which has been under con- 
sideration and expects to complete this soon. 
A Section on Braids consisting of Messrs. R. J. Long, Jr., R. A. 
Schatzel and C. R. Troop has been organized to study this subject 
further and to handle any comments received. - 
A section to confer with representatives of the National Electric 
Manufacturers Association in connection with specifications under 
consideration by both organizations was authorized and consists of 
Messrs. F. M. Waring, J. H. Ingmanson, and C.R. Troop. 
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Investigation is being made looking toward modification of the 
requirement in the Tentative Specifications for Insulated Wire and 
Cable (D 27-28 T) that all copper wires to be insulated shall be 
‘properly tinned,” so as to permit the use of other coatings equal to 
or superior to tin for this purpose. 

Subcommitiee VI on Packings, Gaskets and Pump Valves (W. L. 
Sturtevant, chairman).—This subcommittee has prepared new Pro- 
posed Tentative Specifications for Rubber Pump Valves, as appended 
hereto,! which are being recommended to supersede the present 
Standard Specifications for Rubber Pump Valves (D 151 - 23). 

Subcommittee IX on Insulating Tape (J. M. Bierer, chairman).— 
This subcommittee received a request from a manufacturer that the 
desirability of developing standards for a combination friction and 
rubber tape be investigated. The committee decided that this material 
is as yet highly specialized and a product of the particular manufac- 
turer and not in sufficient demand to warrant preparation of specifi- 
cations at this time. 

Subcommittee X on Standard Procedure for Testing Rubber Products 
(A. W. Carpenter, chairman).—This subcommittee is sponsoring 
revisions in the Standard Methods of Testing Rubber Products 
(D 15 — 24) as given in the Appendix to this report. These revisions 
are intended to elicit comment and criticism and will be used in a 
complete revision of the Methods for Physical Testing which is to be 
prepared by a section of the subcommittee consisting of Messrs. A. W. 
Carpenter, ex-officio, E. G. Kimmich, F. D. Abbott, and C. H. Zieme. 
The ultimate intention is to withdraw the present Standard Methods 
D 15 — 24 and replace it with two standards, one on chemical analysis 
and the other on physical tests. 

It has been decided to change the name of this subcommittee to 
“On Physical Testing of Rubber Products.” A section has been 
authorized on performance tests with instructions to proceed first 
to assemble information on testing of V-belts. 

Subcommittee XI on Chemical Analysis of Rubber Products (S. 
Collier, chairman).—This subcommittee has prepared revisions to 
the Tentative Methods of Chemical Analysis of Rubber Products 
(D 297-29 T) as given in the Appendix, which are designed to take 
into account the effect of organic accelerators and antioxidants on 
acetone extract determination. The organic acetone extract check 
allowances are also being increased slightly. The subcommittee 
points out that in individual specifications for rubber goods in which 
limits are placed on the organic acetone extract, consideration should 
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be taken of the permissible use of organic accelerators and anti- A 4 
oxidants. 

Subcommitiee XIV on Abrasion Tests for Rubber Products (H. A. 
Depew, chairman).—A Symposium on Abrasion Testing of Rubber 
and the related tests of tearing and cutting has been arranged by this 
subcommittee for the annual meeting.! Five papers will be presented 
in this symposium and will be followed by an open discussion on the 
general subject of abrasion testing. 

Subcommittee XVII on Rubber Products fer Absorbing Vibration 
(F. D. Abbott, chairman).—The Section on Hardness of this sub- 
committee has prepared and submitted a revision as mentioned earlier | 
in the report of the Tentative Method of Test for Hardness of Soft - 
Rubber (In Slab Form) (D 314-29 T) which was accepted by Com- 
mittee E-10 on Standards at its meeting on February 20, 1931. 

The Section on Flow Testing has accumulated information on ; 
the types of equipment in use and is working with the manufacturers 4 
of testing equipment with a view toward developing standard 
apparatus. 


This report has been submitted to letter ballot of the committee, , : 
which consists of 65 members; 33 members returned their ballots 


all of whom have voted affirmatively. ‘ominous 


Respectfully submitted on behalf of the committee, a ae 


W. B. Wrecann, 


The proposed Tentative Specifications for Rubber Pump Valves, to replace 
the Standard Specifications for Rubber Pump Valves, were accepted for publi- — 
cation as tentative and appear on page 944. The withdrawal of the standard © 
specifications was approved. 

The proposed revision of the Standard Methods of Testing Rubber Products _ 
was accepted for publication as tentative and appears on page 1067. 

The proposed revisions of the Tentative Specifications for Steam Hose 
and Methods of Chemical Analysis of Rubber Products were accepted. The 2 
specifications and methods in their revised form appear on pages 921 and 947, _ ; 
respectively. 

The proposed revisions of the Tentative Specifications for Insulated Wire 
and Cable: 30-per-cent Hevea Rubber, as revised on the floor of the annual 
meeting, see Summary of Proceedings, page 22, were accepted. The specifica- 
tions in their revised form appear on page 926, 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part II, p. 895 (1931). a pres y 
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PROPOSED REVISIONS IN STANDARDS AND TENTATIVE 
STANDARDS FOR RUBBER PRODUCTS 


In this Appendix are given proposed revisions in certain standards 
and tentative standards. In connection with each title is given the 
reference to the publication in which the standards appear am — 
present form. 


PROPOSED TENTATIVE REVISION OF STANDARD a 


Standard Methods of Testing Rubber Products (D 15 - 24)3 
Sections 1 to 47.—A tentative revision of these standard methods 
in the form of separate Tentative Methods of Chemical Analysis of 
Rubber Products (D 297 —- 29 T),? intended to replace when adopted 
Sections 1 to 47 of the present methods, is recommended to be revised 
in accordance with the revisions proposed later in this Appendix and 
to be continued as tentative in the proposed revised form. 

Section 48.—Add a new Paragraph (c) reading as follows: 


(c) In case of conflict between the provisions of these methods and those 


of the detailed specifications for a particular material, the latter shall take 


precedence. 


Section 50.—Change this section from its present form: namely, 


50. No tests shall be made within 48 hours after vulcanization unless 
agreed to by the manufacturer. 


to read as follows: 


50. No tests shall be made earlier than 24 hours nor later than 60 days 


after vulcanization except by mutual agreement between the purchaser and 
manufacturer. 


Section 51. (b).—Change this section to read as follows by the 
addition of the italicized word and figure and the omission of those 
in brackets: 


(6) The samples shall be kept at a temperature within these limits for at 
least [3 hours] J hour immediately before being tested. 


Section 52.—Change the last sentence to read as follows by the 
addition of the italicized words and figures and the omission of the 
figures in brackets: 

If it is necessary to use gasoline, it shall be of a grade which distills below 
[239° F. (115° C.)] 302.0° F. (150° C.) and which, upon evaporation, does not 

11930 Book of A.S.T.M. Standards, Part II, p. 1040. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 795 (1929); also — Book of A.S.T.M. 


(548) 


l 
s 
1 
te 
: | 
i 
| 
| 
§ 
a 


1 


PROPOSED REVISIONS IN STANDARDS FOR RUBBER PRODUCTS 549 


leave an appreciable amount of oily residue. After use of gasoline, the specimen 
shall be allowed to rest at least one hour before being tested. 

Figure 1.—Change drawing “‘(a) 3 by 2-in. Specimen” so that 
the 14-in. end dimension is illustrated. The center of the 1 in. radius 
will then be shown free and not fixed at the edge of the specimen. 
The revised drawing is illustrated in the accompanying Fig. 1. 

Section 54 (d).—Change this section to read as follows by the 
addition of the italicized words and figures and the omission of those 
in brackets: 

(d) The thickness shall be measured with a micrometer graduated to 0.001 


in. having circular shoes 0.24 to 0.26 in. in diameter and with a pressure on the 


specimen of [not less than 8 oz. nor more than 100z.]90z.+O1l0z2. 
id 
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‘Fic. by 2-in. Specimen. 


Section 59 (a).—Change the second sentence of the second para- — 
graph of this section to read as follows by the addition of the itali- 
cized figure and the omission of that in brackets: 

The distance through which separation takes place shall be noted for a 
period of [10] 4 minutes if possible. 

Sections 60 to 62.—Change part (C) Hydrostatic Tests of Hose 
from its present form to read as follows: 


60. Application and Measurement of Pressure-—The pressure tests for hose 
shall be made with water by means of a hand or power-driven pump or by 
means of an accumulator system. The hose shall be connected to the water 
line or pump and filled with water allowing the air to escape through an air 
cock. Removal of the air is important for the sake of safety. When the hose 
is filled with water, the air cock shall be closed and if original measurements of 
the hose are required, the pressure shall then be raised to 10 lb. per sq. in. and 
held there while the measurements are taken. The pressure shall then be 
increased at a uniform rate of approximately 1000 lb. per sq. in. per minute 
except in the case of fire hose or when otherwise required by detailed speci- 
fications. With fire hose, a rate of increase of pressure of 300 lb. per sq. in. 
per minute shall be used. The pressures shall be measured with a calibrated 
gage. 

61. Time Pressure Tests—The pressure shall be increased at the specified 
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specified time during which time the hose shall not leak nor burst. The water 
pressure shall be held approximately constant during this test. In no case 
shall the pressure exceed that designated nor should it oscillate to a point 
more than 10 per cent below the specified pressure. 

62. Bursting Test.—The pressure shall be increased at the specified rate 
until failure and the pressure at which failure occurs shall be considered the 
bursting strength of the hose and shall be not less than that specified. It is 
permissible to determine the bursting strength on the same sample immedi- 
ately following the time pressure test if both are required. 

63. Retests—If a sample fails in the hydrostatic pressure test, two addi- 
tional samples shall be tested and if either of these fails, the entire lot of hose 
represented by the samples shall be considered to have failed to meet the 


specifications. 

PROPOSED REVISIONS OF TENTATIVE STANDARDS 

Tentative Specifications for Insulated Wire and Cable: 30-per-cent 
Hevea Rubber (D 27 - 28 T)2 

Section 5.—Change this section from its present form: namely, 

5. The stranding shall be concentric and unless otherwise a ek shall 
conform to either Table I or Table II. 
to read as follows: vo 

5. The stranding shall conform to the requirements of Table I alts shall 
be either standard concentric or flexible as specified in the order. 

Tables I and IIT.—Replace the present Tables I and IT with the 
accompanying new Table I on Stranding of Insulated Conductors, 
renumbering all subsequent tables and table references in the text 
accordingly: 


TABLE I.—STRANDING OF INSULATED CONDUCTORS. 


For intermediate sizes use stranding for next larger size. 
4 Contactos of No. 0000 and smaller are often made solid and this table of stranding should not be interpreted as 
excluding such practice. 
In assembly column, “37 by 19 rope lay,” signifies 37 cmaty of 19 wires assembled like a rope. 


“= ing,* 


ix} 


37 by 19 rope lay 
37 by 19 rope lay 
61 by 7 rope lay 
61 by 7 rope lay 
37 by 7 rope lay 
19 by 7 rope lay 
Concentric 


333338 


S44 


@ The standard concentric stranding in this table —s with Table XII of Circular No, 31, “Copper Wire and 
Cables,” U. 8. Bureau of — aa and also Table Il of Standard No. 30 “Wires and Cables” of the American 
Institute of Electrical Engineers. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1033 (1928); also 1930 Book of A.S.T.M. 
Tentative Standards, p. 652. 
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Part (B) Insulation, Sections 12 to 16.—Change Sections 12 to 16, 
inclusive, from their present form to read as follows, renumbering the 
subsequent sections accordingly: 


12. Workmanship.—(a) The insulation shall be of either Class A or Class 
AO rubber compound as specified in the order. Where neither class is specified, 
the manufacturer may supply either class. 


(6) The insulation shall consist of a properly vulcanized rubber compound 
which shall be homogeneous in character, tough, elastic and applied concen- 
trically about the conductor and shall fit tightly thereto. Where the insulation 
is applied in more than one layer, adjacent layers shall be vulcanized into a 
homogeneous mass. 

(c) Tape used over insulation during vulcanization will be accepted as 
tape under these specifications provided it conforms to the requirements of 
Sections 46 to 49, inclusive (the present Sections 45 to 48). 

(d) Where repairs or joints are made in the insulation, the work shall be 
done in such manner that the repaired part of the joint, and all parts affected 
in the process, shall be as strong and durable electrically and mechanically as 
the remainder of the insulation and shall not exceed the limitations on the 
thickness specified in Section 18 (the present Section 17), 


ats 
MANUFACTURE 


13. Composition.—(a) The insulation shall consist of either Class A or | 
Class AO rubber compound. 

Class A rubber compound shall contain exclusively not less then 30 per 
cent nor more then 33 per cent of the best quality Hevea rubber which has 
not previously been used in a rubber compound, solid waxy hydrocarbons, 
suitable mineral matter and sufficient sulfur to properly vulcanize the compound. 

Class AO rubber compound shall contain the same ingredients as Class A 
with the addition of antioxidants and organic accelerators. 

(b) The mineral matter shall be dry and Class A insulation shall be free f 
from organic materials. 

(c) The waxy hydrocarbons used shall be solid at 54° C. and shall be free — 
from saponifiable matter. 

(d) Contamination of the compound, such as by the use of impregnated 
tapes, will not excuse the manufacturer from conforming to these specifications. — 


CHEMICAL PROPERTIES 


14. Quantitative Requirements.—The insulation after vulcanization shall 
conform on analysis to the following requirements expressed as percentages by 
weight of the whole sample: 


Crass A AND Ciass AO 
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30-PER-CENT RUBBER® 33-PER-CENT RUBBER® 
Saponifiable Acetone Extract, per cent 


Chloroform Extract, per cent 


Classes A and AO... 0.90 1.00 
Alcoholic Potash Extract, per cent 

Total Sulfur, per cent 

Classes A and AO. 2.10 2.30 


@ For percentages between 30 and 33, the limits shall be in proportion to the percentage of rubber 
found, 


15. Qualitative Requirements—(a) The acetone solution from either com- 
pound shall not fluoresce and the acetone extract (60 ml.) from Class A compound 
shall not be darker than a light straw color. 

(6) The hydrocarbons shall be solid, waxy and not darker than a light 
brown. 

(c) The chloroform extract (60 ml.) shall not be darker than a straw color. 


PHYSICAL PROPERTIES 


16. Physical Properties —The insulation shall conform to following 
requirements as to physical properties; 
Minimum 
Tensile Strength, lb. per sq. in. 


Crass A anpD Crass AO 
Elongation at rupture in 2-in. gage length, percent... .. 350 | 
Specific gravity, 30 per cent rubber................. rae 1.75¢ 
Specific gravity, 33 per cent rubber................. sie 1.672 


* For percentage between 30 and 33, the specific gravity limit shall be in proportion to the per- 
centage of rubber found. 


17. Aging Tests—Class AO rubber compound shall be subjected to the 
following tests: 

(a) When subjected to the accelerated aging test, known as the Geer 
test, for 96 hours at 70° C., the rubber insulation shall show a depreciation of 
not more than 15 per cent in elongation or tensile strength. 

(b) When subjected to the accelerated aging test, known as the “‘Oxygen 
Bomb test,” for 96 hours at 300-lb. pressure and 70° C., the rubber insulation 
shall show a depreciation of not more than 25 per cent in elongation or tensile 
strength. 

(c) Samples submitted for aging tests shall have no protective covering 
and shall be prepared as described in Section 26 (a). They shall be suspended 
vertically and free from contact with metal during the test. Depreciation due 
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to aging shall be determined by testing the aged and unaged samples at the 
same time and within 24 hours after the completion of the aging tests. 

Table IV.—Under ‘‘Size of Conductor,” change the first line in 
the first column to read “‘No. 14 to No. 9” and the second line to 
read “‘No. 8 to No. 2” in place of ‘‘No. 14 to No. 8” and “No. 7 to 
No. 2,” with corresponding changes in the millimeter equivalents. 

Table V.—In the column under “Size of Conductors” change the 
first line in the first column to read “No. 14 to No. 9” and the second 
line to read “No. 8 to No. 6” in place of “No. 14 to No. 8” and 
“No. 7 to No. 6.” 

Section 25 (b).—Change the last sentence of this section from its 
present form: namely, 

No tests shall be made within 48 hours after vulcanization unless agreed 
to by the manufacturer. 
to read as follows: 

Tests shall be made not earlier than 24 hours nor later than 60 days after 
the vulcanization unless approved by the manufacturer. 

Part (C) Rubber-Filled Cloth Tape-—Change the title of this part 
to read “‘Cable Tape.” 

Section 45.—Renumber as Section 46 and change to read as fol- 
lows by the addition of the italicized words: 


46. The tape shall be made from cotton cloth having a weight of not less 
than one pound per four yards with a width of 36 in. and not less than 56 by 


60 picks per inch and shall be frictioned on both sides and thoroughly filled with 
a rubber compound. 


Table VIII.—Change from its present form to read as follows: 


TABLE VIII.—WmpTH AND OVERLAP OF RUBBER-FILLED CABLE TAPE. 
DIAMETER OVER 


Maximum WIDTH MINIMUM 
INSULATION, IN. 


or TAPE, OVERLAP, 
IN. IN. 


3 

3 
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Part (D) Braid, Sections 49 to 52.—Change Sections 49 to 52, 
_ inclusive, from their present form to read as follows, renumbering as 
Sections 50 to 53: 


50. Braid.—Cotton braids where specified shall be applied in accordance 
with Table IX. 


TABLE IX.—THICKNESS AND WEAVE OF COTTON BRAID. a 


For twin cable, use the mean diameter. 
Dee two braids are specified, the outer braid shall be determined by the diameter after the first braid has been 
applied. 
Equivalent braids having the same number of picks, the same thickness, and having a greater number of plies, 
will be a under these specifications. : 
This table does not apply to braids for fixture wire or for fancy or special braids. 
Where two braids are applied with double deck this table shall apply to the outer and inner braids, except 
that ry: per inch and a “— of lay for the inner braid shall be governed by the construction of the machine. 


of 5 per cent the value specified shall be allowed on both picks per inch and braid angles. 
Minimum Cotton Average Cotton Average 
Average | ‘Thickness | _ Size, Picks, Si Picks 
Diameter Under Braid, in. | Angleof | Ply and 
Lay, deg. in, Tach ch 
12-Carrier Braiders 16-Carrier Braiders 
40 0.020 20/2/2 24 20/2/2 20 
40 0.020 20/2/2 25 20/2/2 23 
40 0.020 20/2/3 18 20/2/3 16 
40 0.0225 16/2/3 15 
40 0.0225 16/2/3 16 
20-Carrier Braiders 24-Carrier Braiders 
0.150 to 40 0.020 20/2/2 22 20/2/2 20 
0.200 to 40 0.0225 16/2/2 20 16/2/2 
0.250 to 40 0.0225 16/2/3 14 16/2/3 13 
0.300 to 45 0.026 12/2/3 12 12/2/3 12 
0.350 to 45 0.026 12/2/3 13 12/2/3 12 
0.400 to 45 0.026 12/2/3 * 13 12/2/3 13 
0.450 to 50 0.026 12/2/3 13 12/2/3 14 
0.500 to 0.026 12/2/3 14 12/2/3 14 
0.600 to 55 0.0315 have 8/2/3 12 
0.800 to 60 0.0315 ° 8/2/4 9.5 
36-Carrier Braiders 48-Carrier Braiders 
FO) aro 50 0.037 6/2/2 12 6/2/3 9.5 
1.500 to 1.799....... eesseenes 60 0.045 4/2/2 11.5 4/2/3 9.0 
1.800 to 2.149.........0000-- 65 0.051 4/3/2 10.5 4/3/2 9.5 
OS oar 70 0.051 4/3/2 9 4/3/2 9.0 
70 0.067 4/4/2 9.0 4/4/2 9.0 


51. Coverings—Wires up to No. 7 A. w. g. inclusive shall be covered with 
a single braid. On larger wires the fiberous coverings shall consist of a tape and 
a braid. In multiple conductor cables the individual conductors shall not be 
braided. If other coverings are desired, such as two braids in place of a tape 
and braid, it shall be so stated in the order. 

The tape shall conform to Sections 46 to 49, inclusive, and the braid to 
Section 50, 
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52. Finish—The braid shall be completely saturated with a weather- 
resisting compound and finished with a black waxy insulating compound 
thoroughly slicked down. 

53. Compound.—The saturating and finishing compounds shall have no 
injurious effect upon the rubber insulation or the coverings at a temperature 
of 90° C. (194° F.) and shall meet the following tests: 

(a) Moisture Absorption Test.—A 6-in. sample of wire with carefully par- 
affined ends shall be weighed and submerged in fresh water of a temperature 
of 20° C. (68° F.) for a period of 24 hours. The increase in weight after sub- — 
mersion and removal of surface water shall be not more than 9 per cent of the 
weight exclusive of copper and insulation before submersion. 

(b) Melt Test—A 6-in. sample of wire with the insulation removed for 
3 in. at each end shall be placed on clean, white glazed paper and maintained 
at 52° C. (125° F.) for 30 minutes. The compound shall not migrate sufficiently 
to produce distinct marking on the paper. Markings produced by the sample 
at room temperature will be disregarded. 


New Sections.—Introduce three new sections under a central — 
heading “‘(Z) Lead Sheaths” reading as follows, relettering the pres- _ 
ent heading on inspection, as ‘“‘F” and renumber the sections 
accordingly: 

54. Composition—Lead sheaths shall consist of commercially pure lead 
(approximately 99.85 per cent) without flaws and tightly formed about the 
taped core of the cable. 

55. Thickness.—Lead sheaths shall have an average thickness not less than 


that indicated in Table X and the minimum thickness shall in no place be 
less than 90 per cent of the required average thickness: 


TABLE X.—THICKNESS OF LEAD SHEATHS. 
THICKNESS OF 


DIAMETER oF CorE, IN.* SHEATH IN ¢y IN. 


* For twin cables, use the major axis. one’ 

56. Measurement.—A short section of the lead sheath shall be removed 
from the wire or cable and the thickness measured with a suitable micrometer 


caliper at not less than ten points, approximately equally spaced, care being 
taken to include the thinnest and the thickest parts. 


Tentative Specifications for Steam Hose (D 54-24 T)3 
Section 9 (b).—In the table following this section, change the 
manner of expressing the values for elongation at rupture as follows 


1 Proceedings, Am. Soc. Testing Mats., Vol. ™ Part I, p. 1059 (1924); also 1930 Book of A.S.T.M. 
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by the addition of the italicized words and figures and the omission 
of those in brackets: BEFORE STEAM TEST AFTER STEAM TEST 
Elongation at rupture.... [2 in. to 6 in.] 200 per cent [2 in. to 4 in.] 100 per cent 

This change is recommended since 2-in. specimens cannot be 
obtained transversely as required in Section 9 (a) from several of the 
standard sizes and 1-in. specimens must be used. The revised state- 
ment involves no change in values and makes possible more effective 
wording of Section 11. 

Section 11.—Change the last sentence of this section from its 
present form: namely, 

Furthermore, for the tube these values shall not be more than 50 per cent 
less than the values obtained before steaming and for the cover not more than 
60 per cent less than the values obtained before steaming. 
to read as follows: 

Furthermore, after the steam test, the tensile strength and elongation of 
the tube and the cover shall not show an increase or decrease of more than 
40 per cent of the original results. 

This change represents an improvement in quality and is in 
accord with experience with American Railway Association hose. 

Section 12 (b).—Change this section to read as follows by the 
addition of the italicized words and figures and the omission of those 
in brackets: 

(6) The hose upon examination immediately after its removal from the 
rack shall disclose no blistering of the tube [or] mor loosening of the tube from 
the fabric [nor shall]. After steaming, the inside diameter of the hose shall not 
be more than 15 per cent greater than the original diameter for sizes having a 


nominal inside diameter under } in. nor more than 13 per cent greater for sizes 
of % in. and larger nominal inside diameters. 


This change is desirable in that it further limits the expansion 
for the larger sizes under steaming conditions. 

Section 13.— Add the expression “nor show leaks” after the phrase 
“shall not burst.” 

Section 14 (b).—Since the instruments for measuring thickness 
are graduated in thousandths of an inch, express the cover thickness 
as 0.063 in. instead of ;; in. and the tube thickness as 0.125 in. instead 
of ¢ in. 


a Section 17 (b).—Change from its present form: namely, 


(5) In the case of failure to pass any one of the tests specified in Sections 9 
to 13, inclusive, the entire lot of hose represented by the sample, or samples, 
subjected to these tests, shall be rejected. 
to read as follows: 


(6) Any material which fails in one or more of the tests specified in Sections 
9 to 13, inclusive, may be resampled and retested at the expense of the manu- 
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facturer. For this purpose, two additional samples shall be selected from the 
hose for the test which failed to meet the requirements. Failure of either of 
the retested samples shall be cause for final rejection. 


The above retest provision is in accord with the U. S. Govern- 
ment Specifications 49-b for Steam Hose and is desirable because of 
the generally recognized limitations in accuracy of physical testing 
methods. The provision assists in ‘arriving at true results for the 
values specified. 


Tentative Methods of Chemical Analysis of Rubber Products 
(D 297 - 29 


Section 13.—In the table of check limits following this section 
change the tolerance for organic acetone extract from ‘0.10 per cent” 
to read ‘0.20 per cent.” 


Section 15 (a) Acetone Extract—Change this section to read as 
follows by the addition of the italicized words and the omission of 
those in brackets: 


If the acetone extraction is made on [a] vulcanized compound, the acetone 
removes the rubber resins, the free sulfur, any mineral oils or waxes, any acetone- 
soluble antioxidants and organic accelerators or their decomposition products and 
part of any bituminous substances or vulcanized oils that may have been used. 
This is generally called acetone extract uncorrected. The percentage of free 
sulfur and the percentage of waxy hydrocarbons are determined and their 
sum deducted from the total extract. The value obtained is known as acetone 
extract corrected. The corrected figure thus obtained will at times give valu- 
able information regarding the quality of the rubber present. This is not true, 
however, when the compound contains substantial quantities of mineral oils or 
waxes, bituminous substances, organic accelerators or antioxidants which have 
been added. With compounds containing rubber value which consists of only 
[For] the best grades of Hevea rubber [this] the acetone extract should not exceed 
5 per cent of the rubber present. A higher extract may indicate the presence 
of inferior or reclaimed rubbers, added oils, waxes or bituminous materials or 
substantial quantities of organic accelerators or antioxidants. No correction is 
possible for small quantities of antioxidants and organic accelerators, since no 


general method is now known for the separation and ee ati of all classes of fl 


these materials. 


Section 55.—Change the formula for calculation of percentage of 
rubber by volume following this section to read as follows by the 
omission of the word in brackets: 


Percentage of rubber 


by volume = Percentage of rubber as compounded & sp. gr. of compound 


_ 0.94 (taken as the average sp. gr. of [crude] rubber) 


1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 795 (1929); also 1930 Book of A.S.T.M. = 


Tentative Standards, p. 673. 
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TEXTILE MATERIALS 


Cothmittee D- 13 on Textile Materials has held two interesting 


and productive meetings since the 1930 annual meeting of the Society. 
One was held in Boston, Mass., on October 16 and 17, 1930, and one 
in New York City, on March 12 and 13, 1931. A third meeting will 
be held in conjunction with the annual meeting of the Society in June. 
The registration of members and guests at the October meeting was 
51 and at the March meeting 69. This fine attendance at both two- 
day sessions indicates the continued interest of the personnel of this 
committee. 

The following papers were presented at the meetings: 

“The Newer Developments in Textile Microscopy,” by E. R. 
Schwarz; 

“Future Textile Laboratory Practice,” by G. B. Haven; 

“Notes on a New Device for Recording the Evennete of Raw 
Silk,” by W. F. Edwards; 

“An Apparatus for Measuring the Thermal Se of 
Textiles,” and “Relation Between Twist and Certain Properties of 
Number 10’s Cotton Yarn and of Fabrics made from It,” by H. F. 
Schiefer. 

At the October meeting appropriate action was taken in memory 
of William D. Hartshorne, the first chairman of Committee D-13, 
whose death occurred on September 3, 1930. 

A new Subcommittee on Silk is in process of organization and 
Mr. H. S. Bishop of John Dunlop’s Sons, Inc., has been appointed 
as chairman. ‘The personnel is not complete at the present time but 
the expectation is that this subcommittee will be functioning in the fall. 

The present membership of the committee is now 158, of whom 63 
are classed as producers, 43 as consumers, and 52 as general interests. 


RECOMMENDATIONS AFFECTING STANDARDS AND TENTATIVE 
STANDARDS 


The recommendations of the committee regarding standards and 
tentative standards under its jurisdiction are summarized below to- 
gether with the analysis of the letter ballot on each item. Comments, 
where necessary, are made under Subcommittee Activities. 


| 
I 
1 
: ae 
- 
‘ 
¥ 
4 
and 
© - 
2 
4 
. wl 
4, 
(558) 


I. New Tentative Standards.—The committee recommends for _ 
publication as tentative the following four new tentative standards'as 
appended hereto: 

Proposed Tentative Specifications and Test Methods for Cotton 
Goods for Rubber and Pyroxylin Coating;' 

Proposed Tentative Specifications for Enameling Duck for the 
Tire Industry; 

Proposed Tentative Specifications for 0.007-in. Cotton Tape;? 

Proposed Tentative Method of Determining Relative Humidity.‘ 

II. Proposed Revision of Standard.—The committee recommends 
that the Standard Specifications for Tolerances and Test Methods for 
Electrical Silk and Cotton Tapes (D 259 — 27)* be completely revised, 
as appended hereto. The revisions consist of a deletion of the word 
“electrical” from the title, a substitution of the word “tape” for 
“fabric” or “narrow fabric”? whenever it occurs in the specifications, 
a change in the wording of Sections 4, 6, 7, 10, 11, and 14 and the 
addition of a new Section 20 which takes the place of the note in the 
present Section 16. Due to the extensive nature of the changes, 
the revision has been issued in the form of a separate tentative 
standard which will supersede the present standard when adopted. | 

The revision proposed in 1930 of the Standard Specifications for _ 
Textile Testing Machines (D 76-27)’ which involved a patented 
device was accepted last year for publication as tentative subject to 
the approval of the Executive Committee of the Society after review- 
ing the situation in respect to patent features. The Executive Com- 
mittee has recently granted permission to Committee D-13 to include 
reference to certain patented devices in the specifications upon satis- 
factory assurance of the owner of the patent that the patent will not 
result in an exorbitant price of these devices to the consuming public. | 
This proposed revision of the specifications, which reads as follows, — 
will accordingly be published as tentative: ; 


Section 6 (a) Fabric Jaws.—Add the following new paragraph to bE 


this section: 


In the case of vertical or upright testing machines, where the upper jaws _ 
are not held in positive alignment, it is recommended that the lower jaw of — 
the testing machine be provided with two tapered pins one on each side about 
4 in. in diameter which project upward and are adjustable for different spacing 
between the top and bottom jaws. The upper ends of these pins shall fit into 
the tapered holes in the upper jaw when placing the specimen. but disengaging 
when the jaws separate. In this way they regulate the distance between the 
jaws and hold them in positive alignment while the test specimen is being 
inserted. 

1See p. 982.—-Eb. 2 See p. 993.—Eb. 3 See p. 988.—Eb. 4See p. 1005.—Eb. 
1930 Book of A.S.T.M. Standards, Part II, p. 1093. 
6 See p. 990.—Eb, 
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= III. Proposed Revisions of Tentative Standards——The committee 
recommends that the following two tentative specifications and one 
tentative method be revised and continued as tentative: 
a Tentative Specifications for Chafer Tire Fabrics (D 316 — 30 T),! 
7 - completely revised as appended hereto.? The revisions consist chiefly 


in a rearrangement of the subject matter and the inclusion of methods 
testing. 

Tentative Specifications for Tolerances and Test Methods for 
Rayon (D 258 — 27 T)? completely revised as appended hereto.* Sec- 
tions 14 to 21 inclusive, which describe a preferred and alternate 
- method of testing for size or yarn number (denier) of rayon, have 
_ been rewritten and replaced by ten new paragraphs. The substance 
of these changes is to substitute the present alternate method for the 
preferred, and vice versa, and to make other necessary editorial changes. 
Section 33 has been revised by omitting the Note and changing the 
standard moisture regain of nitro-cellulose, viscose, and cuprammo- 
nium rayons from 14.5 per cent of the dry weight to 11 per cent. 
we Tentative Methods for Identification of Textile Fibers and Their 

Quantitative Determination in Mixed Goods (D 276-30 In 

_ these tentative methods the committee recommends that the entire 

procedure for Differentiation of Rayons be deleted and a new Identi- 

fication procedure substituted; this new procedure being identical 

- with the methods for identification of rayons described in Sections 

3 to 6 of the Tentative Specifications for Tolerances and Test Methods 
for Rayon (D 258 — 31 T), appended hereto.‘ 

IV. Tentative Standards Continued as Tentative-—The committee 
recommends that the following tentative standards be continued as 
tentative for another year without revision: 

: . Tentative Specifications for Tolerances and Test Methods for 
Knit Goods (D 231 - 28 T); 

Tentative Specifications and Tests for Cuban (Jute) Raw Sugar 

(D 275-27); 

ey Tentative Methods of Testing Grease Wool and Allied Fibers for 
a Scoured Content (D 232-25 T); and 

Tentative Definitions of Terms Relating to Textile Materials 
a (D 123 - 30 T). 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1229 (1930); also 1930 Book of A.S.T.M. 
‘Tentative Standards, p. 717. 
2See p. 1000.—Eb. 
8 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 1032 (1927); also 1930 Book of A.S.T.M. 
‘Tentative Standards, p. 699. 
p. 974.—Eb. 
he 5 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1231 (1930); also 1930 Book of A.S.T.M. 


Tentative Standards, p. 723. 
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The above recommendations have been submitted to letter ballot 
of the committee, which consists of 158 members; 71 ballots have 
been cast, 87 members having failed to return their ballots. The 
analysis of the vote is given in the following table: 


Items 


I. Proposep New Tentative STANDARDS 
be Specifications and Test Methods for Cotton Goods for Rubber and Pyroxylin 
ti 


ing 
Tentative Specifications for Enameling Duck for the Tire Industry 
Tentative S cations for 0.007-in. 

Tentative Method of 


II. Prorosep Tentative Revision oF 
Standard Spodiestions for Textile Testing Machines (D 76- 


27) 
Standard —— for Tolerances and Test Methods for Electrical Silk and Cotton 
Tapes (D 259 - 27) 


III. Proposep Revision or Tentative STanDARDS 
Tentative Specifications for Chafer Tire Fabrics (D 316-30 T) 
Tentative Spotiientions for Tolerances and Test Methods for Rayon (D 258 - 27 T).. 


Tentative Methods for Identification of Textile Fibers and Their Quantitative Determina- 
tion in Mixed Goods (D 276 - 30 T) 


SUBCOMMITTEE ACTIVITIES 


Subcommitiee A-1 on Cotton (K. B. Cook, chairman): 

Section I on Cotton (H. H. Willis, chairman).—This section will 
undertake some experiments on raw cotton manufactured into certain 
counts of yarn with a view to studying three properties, (1) flexing 
resistance (2) ability to stand repeated stress and (3) strength. The 
tests and check tests on representative samples of these yarns will 
be conducted in a modern laboratory under carefully controlled 
atmospheric conditions. 

Section II on Cotton Yarns and Threads (R. H. Adams, chairman). 
—This section is making a survey to determine the advisability of 
preparing specifications for sewing thread and cotton yarn. 

Section III on Light and Medium Cotton Woven Fabrics (R. T. 
Fisher, chairman).—This section is presenting for publication as tenta- 
tive proposed Specifications and Test Methods for Cotton Goods for 
Rubber and Pyroxylin Coating.1 The acceptance of this proposed 
tentative standard will add a large group of certain staple sheetings, 
drills, twills, broken twills, and sateens to the list of fabrics covered 
by specific specifications. This specification in its original form was | 
drawn up under the auspices of The Association of Cotton Textile | 
Merchants of New York, The Cotton Textile Institute, Inc., The 
Association of Pyroxylin Coated Fabric Manufacturers, and The 
Automobile Fabric Manufacturers Division of the Rubber Manu- 


1 See p. 982.—Eb. 9 «et 
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facturers Association, Inc., by a committee composed of both manu- 
facturers and consumers. It is presented here with only such minor 
changes as are necessary to make it conform to the usual form. 

Section IV on Tire Fabrics (B. H. Foster, chairman).—This 
section is presenting for publication as tentative Proposed Specifica- 
tions for Enameling Duck for the Tire Industry.! It has also made a 
complete revision of the Tentative Specifications for Chafer Tire 
Fabrics (D 316-30 T), and recommends that the specifications as 
thus revised, as appended hereto,? remain tentative for another year. 
Both of the above-named specifications have been made more com- 
plete by the inclusion of tolerances and test methods. 

The section also conducted a test for the purpose of determining 
the proper strength correction factors for chafer fabrics and enameling 
duck. Seven members of the committee took active part in this test. 
From the results obtained the committee has set a correction factor 
of 4.7 for chafer fabrics, and 4.2 for enameling duck, and the method 
of correcting strength to a standard moisture regain has been included 

_ in the test methods for both types of fabrics. 

Work has been started on collecting data for the purpose of draw- 
ing up tentative specifications for breaker fabrics. 

Section V on Hose, Belt and Numbered Duck (B. L. Whittier, 
chairman).—This section has concluded the study, mentioned in the 
last annual report,’ of a new type of jaw for testing heavy fabrics. 
The tests did not show any better results and the subject has been 
dropped. 

The section has canvassed about twenty-five rubber companies 
in regard to the advisability of preparing standard specifications for 
hose and belting duck. Lack of interest on their part has caused the 
section to defer action on specifications for these materials until a 
later date. It is planning to hold a special meeting in the near future 
to determine on its next line of activity. 

The chairman of this section represented Committee D-13 at a 
recent conference in Washington under the auspices of the Department 
of Commerce to consider matters relating to tent ducks and tarpaulins. 

Section VI on Narrow Fabrics (F. S. Mapes, chairman).—This 
section is presenting for publication as tentative Proposed Specifica- 
tions for 0.007-in. Cotton Tape.‘ It has also completed and presents 
herewith, as appended hereto,® for publication as tentative a revision 


1 See p. 993.—Eb. 

2 See p. 1000.—Eb. 

8 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 856 (1930). 
See p. 988.—Eb. 


= See p. 990.—Eb. 
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of the Standard Specifications for Tolerances and Test Methods for 
Electrical Silk and Cotton Tapes (D 259 — 27). 

This section is planning to prepare specifications for tolerances 
and test methods for braided tubular cotton sleeving. It is conducting 
a study of methods for determining the sizing content in cotton tapes, 
and further plans to correlate such information as is available for 
determining their acidity or alkalinity. 

Section VII on Osnaburg Cement Bags (W. D. Lober, chairman).— 
This section reports that its inactivity is due to the continuing trend 


toward the use of paper bags which is practically eliminating the use : 
of osnaburg for this purpose. 


Subcommitiee_A-2 on Rayon (A. M. Tenney, chairman): 


Section I on Rayon (A. M. Tenney, chairman).—The activities | 
of this section during the year have resulted in two revisions of the 
Tentative Specifications for Tolerances and Test Methods for Rayon 
(D 258-27 T). The first change was in the methods of identification 
of the various types of rayon. In this work the section has received 
the collaboration of Section I on Methods of Subcommittee B-1 on 
Methods and Machines. The identification methods originally speci- 
fied were entirely rewritten and more satisfactory procedures substi- 
tuted. This revision was submitted by Committee D-13 to Committee 
E-10 on Standards for publication as tentative. The revisions as 
recommended by the committee were approved by Committee E-10 
on February 20, 1931. The revised identification methods have been 
included in the revised tentative standard appended hereto.? 

The committee is also recommending another revision of these 
tentative specifications which calls for an interchange of the present 
alternate and preferred methods of determining yarn size (denier); it 
also makes an important change in the standard of moisture regain 
for nitro-cellulose, viscose, and cuprammonium rayons, reducing it 
from 14.5 per cent to 11 per cent. These changes have been incor- 
porated in the revised specifications appended hereto? which are 
recommended for continuation as tentative for another year. 

The section has continued its cooperation with the Bureau Inter- 
national pour la Standardisation des Fibres Artificielles, Basle, 
Switzerland, for the purpose of producing as complete an agreement 
as possible between the methods used by the European organization 
and the American Society for Testing Materials. 


1 In submitting these specifications to Committee E-10, the Committee reported the results of the 


letter ballot vote as follows: 69 members returned their ballots of whom 31 voted affirmatively, 1 nega- 
tively, and 37 refrained from voting. 
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Section II on Rayon Fabrics (A. Sommaripa, chairman).—Under 
the direction of the chairman of this section, outside research work has 
been carried on as to the best methods of testing rayon fabrics. It is 
planned to hold a special meeting of this section in the near future to 
consider the preliminary reports on this work. 


Subcommittee A-4 on Asbestos: Bex 


me 

Section I on Asbestos Textiles (J. M. Weaver, chairman). —This 

section in the near future expects to present for approval a revision 
_ of the Tentative Specifications for Asbestos Tape for Electrical Pur- 
poses (D 315 - 29 T). 

The increase in the personnel of this section is a sign of healthy 
interest inits work. The section is considering the question of develop- 
ing a method for the determination of the magnetic iron content of 
asbestos. This is obviously a problem of great importance to users 
of asbestos for electrical purposes. sty 


Subcommittee A-5 on Jute, Ramie and Linen: 


Section I on Sugar Bags (A. E. Davieau, chairman).—In respect 
to the Tentative Specifications and Tests for Cuban (Jute) Raw Sugar 
Bags (D 275 — 27 T), the situation seems to be unchanged from a year 

_ ago. . Efforts are still in progress to secure the recognition of these 

_ specifications by the Indian Jute Mills Association of Calcutta and in 

view of this the recommendation is made that the specifications be 
continued as tentative for another year. 


Subcommittee B-1 on Methods and Machines (W. D. Appel, chairman): 


Section I on Methods (W. D. Appel, chairman).—During the past 
year this section has been working on the elimination of unnecessary 
variations in similar test methods used in different specifications. 

It has collaborated with Section I of Subcommittee A-2 on Rayon | 
upon the problem of identification of the various types of rayon. Satis- 
factory methods have been evolved, upon which, as noted above, 
appropriate action has already been taken by that section. This 
section is recommending that the same changes be made in the Tenta- 
tive Methods for Identification of Textile Fibers and Their Quantita- _ 
tive Determination in Mixed Goods (D 276-30 T), and that the 
specifications as thus revised be continued as tentative for another 
year. 

a The section has under consideration the need of a test for slippage, 
particularly in connection with rayon and silk fabrics. 
_ Section II on Machines (H. J. Ball, chairman).—The work of this 
___ section in its study of abrasion methods and the measurement of their 
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effect has been sins interrupted because of the demand upon 
the time of the chairman, who is at present serving as chairman of the 
entire Committee D-13. 

Section IIIT on Humidity (G. B. Haven, chairman).—This section 
is presenting for publication as tentative Proposed Tentative Methods 
of Determining Relative Humidity.' It is also offering in the Ap- 
pendix to this report a psychrometric table in a form which it believes 
will be found to be most convenient for use. 

The recommendation of this section that a tolerance of +10° F. 
in the temperature requirement of a standard atmosphere as defined 
in the Standard Definitions of Terms Relating to Textile Materials 
(D 123 — 30) has been approved by Committee D-13. This tolerance 
will be incorporated in subsequent revisions of specifications involving 
a standard atmosphere. 

This section is continuing its study and collection of data in regard 
to moisture regain in various kinds and types of textile fibers and 
materials. 

Subcommittee B-2 on Nomenclature and Definitions (A. L. Brassell, 
chairman).—This section has been working upon a revision of the 
definitions of terms now appearing in the Standard Definitions of 
Terms Relating to Textile Materials (D 123 — 30) and in the Tentative 
Definitions of Terms Relating to Textile Materials (D 123-30 T). 
It expects in the near future to be in a position to expand the lists of 
terms in the above definitions and thus to make available a fairly 
comprehensive glossary of textile fibers and materials. 

Subcommittee B-4 on Bleaching, Dyeing, and Finishing (W. M. 
Scott, chairman).—This section has only recently been organized 
under a new chairman and has had no opportunity as yet to function. 
It is at the present moment laying out a program of work. The chair- 
man of this subcommittee represented the Society at a recent pre- 
liminary inter-society conference on color specifications. 

This report has been submitted to letter ballot of the committee, 
which consists of 158 members; 63 members returned their ballots, 
all of whom have voted affirmatively. 


_ Respectfully submitted on behalf of the committee, 


H. J. BAtt, 
w Sas Chairman. 
W. H. Wurrcoms, 


Secretary. 
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The proposed Tentative Specifications and Test Methods for Cotton 
Goods for Rubber and Pyroxylin Coating, Specifications for Enameling Duck 
for the Tire Industry, for 0.007-in. Cotton Tape and Method of Determining 
Relative Humidity were accepted for publication as tentative and appear on 
pages 982, 993, 988 and 1005, respectively. 

The proposed revision of the Standard Specifications for Tolerances and 
Test Methods for Electrical Silk and Cotton Tapes in the form of new tentative 
specifications entitled Tentative Specifications for Tolerances and Test Methods 
for Silk and Cotton Tapes were accepted for publication as tentative and appear 
on page 990. 

As announced in the Summary of Proceedings, see page 21, the revision 
proposed in 1930 of the Standard Specifications for Textile Testing Machines 
which involved a patented device has now been approved by the Executive 
Committee and appears on page 1061. 

The proposed revisions of the Tentative Specifications for Chafer Tire 
Fabrics, for Tolerances and Test Methods for Rayon and Methods for Identi- 
fication of Textile Fibers and Their Quantitative Determination in Mixed 
Goods were accepted. The specifications and methods in their revised form 
appear on pages 1000, 974 and 1009, respectively. 

Subsequent to the annual meeting, the committee approved a revision of 
the Tentative Specifications and Test Methods for Asbestos Tape for Elec- 
trical Purposes which was accepted on August 6 by Committee E-10 on Stand- 
ards. The specifications in their revised form appear on page 996. 
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PSYCHROMETRIC TABLE FOR RELATIVE HUMIDITY | 


In the Tentative Method of Determining Relative Humidity 
(A.S.T.M. Designation: D 337-31 T) of the American Society for 
Testing Materials,' the following formula is given in Section 5 (a) for 
computing vapor pressure, e, from observed readings of the wet and 
dry bulb psychrometer: 


Values of saturated vapor pressure, e’ and E£, referred to in the 
above are found in Smithsonian Meteorological Tables,? having been 
computed according to a formula given in those tables. 

Even using the computed values of saturated vapor pressure, 
determination of relative humidity by substitution in formulas 1 and 
2 above is a tedious matter, as indicated by the following example: 

TLE 


t, the dry bulb temperature, = 73.0° F, i is 

t’, the wet bulb temperature, = 65.0° F. 

P, the barometric pressure, = 30.0 in. of mercury Mee 

Then by reference to the Smithsonian Tables: 


e’, the saturated vapor pressure at temperature ¢’ = 0.6226 in. of mercury 
Oat 


E, the saturated vapor pressure at temperature / = 0.8191 
substitution: 


* 


33.0 
= 0.6226 — 0.000367(30)8.00{ 1 (1) 
Relative humidity = 65.0 per (2) 


0.8191 


Tables or charts for quick determination of relative henabdity 
without computation are essential in practical testing work. Several 
such tables, all based on the formulas given above, are available. 

1 See p. 1005.—Eb. 


""™ 2 See Table 70 of the Smithsonian Meteorological Tables, Smithsonian Inst., Washington, D. C., 
4th revised edition, 1924. 


- 
Relative humidity may then be calculated from the formula: . 
= 


9 
2 


en 


2.9 
12.8) 13.3 


6) 13.2) 13.8 
16 


14.0) 14.6 


SAQSR 


54 | 56 


12.4) 1 


6) 17.4) 18.1 
17.8) 18.6 
4) 18.3) 19.0 


4) 16.1 


11.9 
12.3 
1} 12. 
1,9} 12.5) 13.0) 13.6) 14.2 
13.4 
1) 12.6) 13.2) 13.8) 14.4) 15.0 
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1.4 
11.8 
-6} 12. 


12.9) 13.6) 14.2) 14.8) 15.5 
7| 13.3) 13.9) 14.6) 15.2) 15. 


0} 13.7} 14.3) 15.0) 15.6] 16.4 


4) 14.1) 14.7) 15 
13.7) 14.4] 15.1] 15.8] 16.5) 17 


12.8 
11.9} 12.6) 13.3] 14.1) 14.7] 15.5) 16.2) 16.9) 17.7 


4 
4) 15.1) 15.8) 16 


1} 15.8) 16.6) 17 


12 
1} 12 
4) 13 
7) 13 


11,0} 11.6) 12.3) 13.0 


11.3 
0.8} 11.5) 12.2) 12.9) 13 


9} 14.7) 15.5} 16.3) 17. 


5} 12. 
6} 14 


8 
12. 


10.8} 11.5} 12 
5) 11.1) 11.8) 12. 


10.2 
10 
10.8 


11,3) 12.1 
0} 12,8) 13.5) 14.3) 15 


9.9} 10.5) 11.2) 11 
11,8} 12.5) 13.2] 13 


2) 9.7) 10.2) 10.9) 11 


9 
9.4 
9.6 
9.8 
10.1 


Wer Depression 


9.2) 9.7] 10.4 
9.4] 9.9] 10.6 
9.6} 10.2) 1 

9.8} 10.4) 11 

0.0) 10.7) 11.4) 12. 


Dry Bulb Temperature, deg. Fahr. 
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0} 5 |10) 15 20 34 | 36 | 38 | 40 | 42 | 44 | 50 


Depressions of the Standard Sling Psychrometer—Barometer 30 in.) 


* Copyright, 1929, Parks-Cramer Co. 


(Relative Humidities Corresponding to Dry Bulb Temperatures and Wet Bulb 
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“ABLE I.—PSYCHROMETRIC HumipiTy TABLE.‘ 
cent 
7 
 100......] 0.0] 0.0] 0.0] 0.0] 0.0} 0.0 ool €.0| 0.0] 0.0} 0.0} 0.0] 0.0] 0.0} 0.0} 0.0] 0.0] 0.0 
98......| 0.1| 0.1] 0.1] 0.1] 0.1] 0.2| 0.2| 0.2| 02| 0.2| 03] 0.3] 03] 03] 03] 03] 03| 03 
0:1] 0:1] 0.2] 0.2} 0.3] 03] 0.4) 04] 0.4] 04] 0.5] 0.5) 0.5| 0.6) 0.6] 0.6| 0.7) 0.7 
0:3] 0.3] 0:51 05+ 0.61 07| 071 0.81 08] 09] 09| 10] 1.0 
0.2] 0.3] 0.4} 0.4] 0.5] 0.6] 0.7} 0.8| 0.8) 0.9] 1.0} 1.0] 1.0) 1.4) 1.1) 1.2) 1.2] 13] 13 
03] 0.4] 0.5] 0.7| 0.8] 0.9] 0.9 1.0] 1.1) 1.2] 1.2) 12] 13] 14] 14] 15] 16 
88......| 0.3] 0.4] 0.5] 0.6| 0.8| 0.9| 1.1] 1.1) 1.2] 13] 1.4] 1.4] 1.5] 1.6] 1.7] 1.7] 18) 1.8 
. 86......| 0.4| 0.5| 0.6| 0.7| 0.9| 1.1] 1.3) 13) 1.5] 1.5} 1.6] 1.7| 1.8] 1.9] 2.0) 2.0) 22 
0.5} 0.6] 0.7| 0.9] 1.1] 1.2] 1.4] 1.5] 1.7] 1.7] 1.9] 1.9] 2.0] 2.1] 22) 23] 24] 25 
82......| 0.5] 0.7] 0.8] 1.0] 1.2| 1.4] 1.6] 1.7| 1.9] 2.0] 2.1] 22) 23] 24] 2.5] 26) 2.7| 28 
80......| 0.6] 0.7] 0.9] 1.0] 1.3] 1.5] 1.8] 1.9] 2.1] 2.2] 23] 2.6] 2.7] 28] 2.9) 3.0] 3.2 
79......| 0.6] 0.8] 1.0] 1.1] 1.6] 1.9} 2.2] 23] 24] 2.6] 2.8] 3.0] 3.2] 33 
78......| 0.7| 0.8} 1.2] 1.5] 1.7] 2.0) 2.1 23] 24] 2.5) 2.7] 28] 3.0] 3.1| 3.2] 3.3] 3.5 
“9s 77......| 0.7| 0.8} 1.2] 1.5] 1.8] 2.1) 2.2} 24] 2.6] 2.7| 2.8] 3.0] 3.1) 3.2| 3.4) 3.5] 3.6 
76......| 0.7| 0.9] 1.1] 1.3] 1.6| 1.9] 2.2} 23] 2.5] 2.7] 28] 2.9] 3.1] 3.2]. 3.5) 3.7] 3.8 
0.9] 1.1] 1.4] 1.7] 1.9] 2.3] 2.4] 2.8] 3.1] 3.2] 3.3] 3.5] 3.7| 3.8] 4.0] 4. 
74......| 0.8] 1.0] 1.2| 1.4| 1.7| 2.4] 2.7] 2.9] 3.0] 33] 3.5|:3.6| 3.8] 4.0] 4.1] 43 
73......| 0.8} 1.0] 1.2| 1.5| 1.8] 2.1] 2.5] 2.6| 2.8] 3.0] 3.2] 3.3] 3.5] 3.6] 3.8| 4.0] 4.1) 4.3] 45 
72......| 0.8} 1.0] 1.3| 1.5| 1.9| 2.2| 2.6] 2.7| 2.9] 3.3] 3.5| 3.6] 3.8] 3.9] 4.1] 43] 4.51 4.6 
71......| 0.9} 1.1] 1.3] 1.6| 1.9] 2.2] 2:7} 3.4] 3.6] 3.9] 4.1| 43] 4.5] 4.6] 4.8 
70......| 0.9] 1.1] 1.4] 1.7] 2.0] 2.3} 2.8] 3.1] 3.4] 3.5] 3.7] 3.9] 4.0] 4.2] 4.4] 4.6] 48] 5.0 
0.9} 1:2] 1.4} 1.7] 2.0] 2.4] 2.9] 3.0] 3.2] 3.5] 3.6) 3.8] 4.0| 4.2] 44] 4.6] 4:8] 5.0] 5.2 
68......| 1.0] 1.2) 1.5 1.8] 2.1] 2.5] 3.1| 3.3| 3.6] 3.7) 4.0] 4.1) 43] 49] 5.1) 53 
67......| 1.0} 1.2] 1.5| 1.8] 2.2] 2.6] 3.1] 3.2| 3.4] 3.9] 4.1| 43] 44] 4.7| 4.9] 5.1] 53] 55 
1.0] 1.3} 1.5} 1.9) 2.3] 2.7] 3.3) 3.5) 3.8) 4.0) 4.2) 44) 4.6 4.8] 5.0) 53] 5.5) 5.7 
65......| 1.0] 1.3] 1.6| 2.0] 2.3] 2.7] 3.2] 3.7| 3.9] 4.1] 4.3] 4.5] 4.7] 5.2] 5.4] 5.6] 5.9 
64......| 1.1] 1.3] 1.6| 2.0] 2.4] 2.8] 3.3] 4.21, 4.4] 4.7| 4.9] 5.1| 5.4] 5.6] 5.8] 6.0 
63......| 1.1] 1.4] 1.7| 2.1] 2.5] 2.9] 3.4] 3.6| 3.9] 4.4] 4.6] 4.8] 5.0] 5.5] 5.7| 6.0] 6.2 
62......| 1.1] 1.4] 1.7| 2.1] 2.5] 3.0] 3.5] 3.7] 4.0| 4.3] 4.5] 4.7] 4.9] 5.2] 5.4| 5.91 6.4 
1.2} 1.4] 1.8] 2.2] 2.6] 3.1] 3.6) 3.8] 4.1] 44) 4.6] 4.8] 5.1) 5.3] 5.6] 5.8] 6.1] 63] 6.6 
1.2] 1.5] 1.8] 2.2] 2.7] 3.2] 3.7] 3.9] 4.2] 4.5] 4.8] 4.9] 5.2] 5.5] 5.7| 6.2] 6.5] 6.8 
58......| 1.3] 1.6] 1.9] 2.3| 2.8| 3.3] 3.9] 4.1) 4.4] 4.7| 5.0] 5.2] 5.5] 5.7] 6.0| 6.3] 6.9] 7.1 
56......| 1.3] 1.6] 2.0] 2.4| 2.9] 3.5| 4.3] 4.6] 4.9] 5.2] 5.5] 5.71 6.0| 63] 6.6] 7.21 75 
54......| 1.4] 1.7] 2.1] 2.5| 3.0] 3.6] 4.3] 4.5| 4.8] 5.2| 5.5] 6.01 63] 6.9] 7.51 7.8 
1.8] 2.2) 2.6] 3.2] 3.8] 4.5] 4.7] 5.4] 5.7] 6.0] 6.3] 6.6] 6.9] 7.9] 8.2 
1.5] 1.9] 23] 2.7 3.4| 4.0] 4.6] 4.9] 5.2| 5.6] 5.9| 6.3] 6.6] 6.9] 7.3| 7.6) 7.9] 82] 8.6 
48......| 1.6] 1.9] 2.4] 2.9] 3.5] 4.1| 4.8] 5.1] 5.4] 5.8] 6.5| 6.9] 7.2] 7.9] 8.2] 8.6] 8.9 
46......| 1.6] 2.0] 2.5| 3.0| 3.6| 4.3] 5.0] 5.3| 5.7| 6.8] 7.2| 7.5| 7.8| 821 8.6] 93 
2:6] 3:1] 3.8] 4:4] 5.2] 5.5) 5.9] 6.3] 6.7] 7.1] 7.4] 7.8] 8.2] 8.5] 8.91 9.3| 9.7 
42... 2.2| 2.7| 3.2| 3.9| 4.6] 5.4] 5.7| 6.1] 6.5| 6.9] 7.4] 7.71 8.51 8.91 9.3| 9.7] 10.0 
2.8 6.7| 7.2 8.0] 8.4] 8.8] 9.2| 9.6] 10.0| 10.4] 10.9 
2.8 7.0| 7.4| 8.3] 8.7| 9.1] 9.5| 9.9] 10.4] 10.8] 11.3 
36... 2.9 72| 7.7 8.6} 9.0] 9.9] 10.3] 10.8] 11.2] 11.1 
3.0 7.9 8.9] 9.3] 9.7| 10.2] 10.7| 11.1] 11.6| 12.5 
3.1 4 7.7| 8.2 9.2} 10.1] 10.5] 11.1] 11.5] 12.0| 12.7 
3.2 6 7.9| 84 9.5} 9.9| 10. 
28... 33 8 8.2| 8.7 9.7| 10.2] 10. 
26... 3.4 9 8.4] 8.9 10.0] 10.6| 11. 
3.5 1 8.6] 9.2 10.3] 10.9| 11. 
| 3.6 4 8.9] 9.4 
20...... 3.7| 4.5] 5.4] 6.5| 7.6] 3.6] 
3.8] 4.6] 5.6| 6.6| 7.8] 83] 8.8 — 
3.9] 4.7| 5.7| 6.8| 8.0] 9.1 
4.0| 4.8| 5.8| 8.2] 8.7| 9.3 
4.9| 6.0| 7.1] 8.4} 9.5 
.2| 6.1| 7.3] 8.6 
'3| 5.2| 7.5] 8.8 
5.3| 6.4| 7.6| 9.0 
‘all 6.5| 7.8) 9.2 
: 5.5) 6.7| 7.9] 9.4] 
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- 
| 
Relative 
| oo | | o2 | oo | os | or | os | oo | | | 22 | | | 25 | 70 
100. 0.0} 0.0 
98. 4] 0.5 
96. 9} 0.9] 0.9 
92. 7} 1.8) 1.8 
90. 2} 2.2] 22 
88. 6} 2.6) 2.7) 2.7 . 
86. 1] 3.1] 3.1] 3.2 
84. 5| 3.5] 3.6] 3.6 
82 | 9) 4.0) 4.1) 4.1 
80. 4] 4.5) 4.6 “a, 
79, 7| 4.7] 4.8) 4.8 
78 9} 4.9] 5.1 ; 
77 1] 5.2) 5.2) 53 
76 3] 5.4] 5.5] 5.6 
75. 6| 5.7) &.7| 5. 
74, 8} 5.9| 6.0] 6. 
73 | 1] 6.1] 6.2) 6) 
72, 3] 6.4) 6.5] 6. 
71 5| 6.6| 6. 
70. | 7.0| 
69. 
68 7.5) 
67 7.7| 
66 8.0} 
65... 8.2 
64... 8.5 
63... 8.7 
62... 9.0 
61... 93 
60... 9.4 9.7 
58... 9.9| 10.2 
56... 10.5| 10.8 
il. 
{ 
50. 12.1| 12.3| 12.4 
48. 12.6| 12.8] 13.0 
46. 13.2| 13.4] 13.6 
44, 13.8] 14.0] 14.2 
42 1} 14.3) 14.5) 14.8 
40.. 14.9] 15.1] 15.4 
38... 2] 15.5| 15.7] 16.0 
36.. 5.8} 16.1) 16.3] 16.6 
34. 6.4| 16.7} 16.9] 17.2 
32.. 7.0] 17.3) 17.5] 17.8 
| 7.6| 17.9) 18.1] 18.4 
8.2| 18.5] 18.8] 19.1 
al 8.8| 19.1] 19.4] 19.8 
9.4| 19.8] 20.1) 20.4 
23... 0.1} 20.4] 20.7| 21.1 
20. 0.7} 21.1] 21.4| 21.8 
18. 1.4] 21.7] 22.1] 22.5 
16. 2.0] 22.4| 22.8| 23.2 
14.. 2.6| 23.0) 23.4) 23.9 
12.. 3.3| 23.7| 24.1| 24.6 Ts” 
4.0] 24.4] 24.8] 25.3 
4.7| 25.1| 25.6| 26.0 
5.4| 25.8] 26.3| 26.8 
6.8| 27.3| 27.8| 28.3 


0 
7 
4 
8 


1} 13.2} 13 


8 


17.4} 17.6) 17.8 


18.1] 18.4; 18.6 
18.9} 19.2} 19.4 
19.7} 20.0} 20.2 

5} 20. 

4) 21 

2} 22. 


19.8} 20.1] 20.3] 20. 


20.6} 20.9) 21. 


20.3 
3} 20.6] 20.8} 21.1) 21.4) 21.7) 2 


1.1} 21 
1.9} 22. 


> 


14.3) 14 


9} 15.0) 15.2] 15.4) 15.5 


6) 15.8) 16.0] 16.1] 16.3 
3} 16.5) 16.7] 16.9} 17.0 


0} 17.2 

7) 17.9 

4) 17.6) 17.8) 18.1) 18.3) 18.5) 18.7 
19.5 


1) 18.3} 18.6] 18.8 
8} 19.1) 19.3) 19.6 


19.1) 19.3 


4) 12.5) 12.7} 12.8} 12.9) 13 
13.2] 13.3] 13.5) 13.6) 13 
15.2) 15.4] 15 
15.9} 16.1] 16. 
16.6} 16.8} 17 


7} 13.8) 14.0) 14.2 
4) 14.5) 14.7) 14 
1) 17.4) 17.6) 17 


7 
4 


28.8] 29.2 


14.2) 14 
15.5} 15. 


15.2} 15.4) 15.6] 15.8) 16.0] 16.2] 16. 
5} 19.8] 20.1 


12 
13 


8} 12.9] 13.1] 13.3] 13.5] 13.6} 13.8 


6} 10 
11 
ll 


2 
8 
4 
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15.8} 16.1] 16.3) 16.5) 16.7] 16.9} 17. 
24.6 
4 
28.4 


14.4) 14.6] 14.8) 14.9) 15.1) 15.3 


12.4] 12.5] 12.7] 12.8} 13 


10.1} 10.2} 10.3) 10.4) 10 
4) 13.5) 13.7) 13.9] 14.1] 14.3] 14.5) 14.7 


A 
2 
O 
5 


2} 13 
8} 14.0] 14.2 
6 143] 15.0) 
2} 15.4) 15.6 
'_* 


11.5} 11.6] 11.8) 11.9) 12.1] 12.2} 12 


12.0} 12.2 


10.4} 10.5} 10.6} 10.8} 10.9] 11.0) 11 
10.9} 11.1) 11.2] 11.3) 11.5] 11.6} 11 


9.8] 9.9 
15. 
16 


570 
L 
Relative 
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The most suitable table is one which requires a minimum of inter- 
polation and which can give results to the nearest 1 per cent of rela- 
tive humidity when the psychrometric observations are sufficiently 
accurate. For information and convenience there has been included, 
by special permission, Table I, a psychrometric relative humidity 
table which combines both accuracy and convenience to an exceptional 
degree. 
The method of constructing Table I was as follows: 

1. A working tabulation was first made up showing vapor 
pressures corresponding to the various dry-bulb tem- 
peratures and relative humidities. The pressures cor- 
responding to 100-per-cent relative humidity were 
copied directly from the table of saturated vapor pres- 
sure in Smithsonian Meteorological Tables. Values for 
relative humidities other than 100 per cent were com- 
puted from these by direct proportion. 

2. Reference was then made to the Smithsonian table en- 

titled, “‘Reduction of Psychrometric Observations,” 
which lists vapor pressures (as computed by the formula 
1 above) against temperatures and wet bulb depressions 
and from which, by interpolation, wet bulb depressions 
corresponding to the various dry bulb temperatures and 
relative humidities were ascertained. 


Examples é in Use of Table I: 


- (a) Given the following readings of the sling psychrometer: dry bulb 
_--73° F., wet bulb 60° F., what is the relative humidity? 
; Subtracting the dry and wet bulb temperatures gives 13° F. as the wet 
- bulb depression. Find 73° F., dry bulb temperature, in the row of figures 
across the top of Table I. Follow down this column to 13.0° F., wet bulb 
depression. Follow horizontally to the left and find 46 per cent, which is the 
relative humidity. 
, (6) Given the following readings of the sling psychrometer: dry bulb 
793° F., wet bulb 713° F., what is the relative humidity? 
Subtracting the dry ‘and wet bulb temperatures gives 81° F. as the wet | 
a Ti bulb depression. In this case use the column headed by 80° F., dry bulb 
ae temperature. Follow down this column to 8.3° F., wet bulb depression and 
: then to the left and find 67 per cent, which is the relative humidity. 7 
(c) What wet bulb depression must be maintained in order to maintain 
a relative humidity of 65 per cent at 70° F.? 

In that part of Table I containing a dry bulb temperature of 70° F., find — 
65 per cent in the left-hand column and then follow horizontally to the tight - 
to the column headed by 70° F. The figure at the intersection is 7.7° F. which 
is the required wet bulb depression. 


1 See Table 75 of the Smithsonian Meteorological Tables, Smithsonian Inst., Washington, D. C., 4th 
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REPORT OF COMMITTEE D-15 
THERMOMETERS nei Sets 


Committee D-15 on Thermometers prepared, in 1924, specifica- _ 
tions for a high-distillation thermometer which have since been incor- 
porated in the Standard Method of Test for Distillation of Gasoline, 
Naphtha, Kerosine, and Similar Petroleum Products (D 86-30) 
under jurisdiction of Committee D-2 on Petroleum Products and Lub- 
ricants; Standard Method of Test for Distillation of Bituminous 
Materials Suitable for Road Treatment (D 20 — 30) under jurisdiction 
of Committee D-4 on Road and Paving Materials; and Standard 
Method of Test for Distillation of Creosote Oil (D 246-30) under 
jurisdiction of Committee D-7 on Timber. 

During the past year, it has been called to the attention of the 
committee that under some test conditions the bulb of the high- 
distillation thermometer may be heated to a point that will impair 
the accuracy of the instrument and throw such accuracy beyond the 
tolerance permitted by the specification. The overheating may be 
greater than shown by the indicated temperature for the reason that 
the thermometer is calibrated for total immersion and in all the tests 
enumerated it is used under partial-immersion conditions. The com- 
mittee has given very careful consideration to the various suggestions 
offered for overcoming this criticism, and recommends that the follow- 
ing Note be added to the specifications for the high-distillation ther- 
mometer in those standards in which it appears: 

Note.—Under certain test conditions, the bulb of the thermometer may 
be 50° F. (28° C.) above the temperature indicated by the thermometer and at _ 
an indicated temperature of 700° F. (371° C.) the temperature of the bulb is 
approaching a critical range in the glass. It is therefore desirable not to use 


this thermometer under such conditions at indicated temperatures above 700° F 
(371° C.) without checking the ice-point. 


This report has been submitted to letter ballot of the committee, — 
which consists of 11 members; 8 members returned their ballots all | 
of whom have voted affirmatively. 


_ Respectfully submitted on: behalf of the committee, 


W. H. FuLwEILer, 


C.S. REEVE, 


Secretary. 
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REPORT OF COMMITTEE D-16— 


The activities of the committee during the past year have been 
centered upon perfecting tentative methods of tests for water absorp- 
tion of slate and for flexural strength through its Subcommittee I on 
_ Methods of Tests, and to developing methods of determining weath- 


ering characteristics through its Subcommittee V on Weathering Char- 


acteristics and Subcommittee IX on Utilization and Performance. 
Considerable progress has been made in these directions and also in 
improvements in the quarrying of slate and milling processes which 
have been put into use by various producers through cooperation with 
Subcommittee ITI on Machining and Workability. The results of the 
first mentioned activities are shown by the proposed changes given 
later in the report to the Tentative Method of Test for Water Absorp- 
tion of Slate (D 221-27 T) and the Tentative Methods of Flexure 
Testing of Slate (Determination of Modulus of Rupture and Modulus 
of Elasticity) (D 222-27 T) and the advancement of ‘each to a 
standard of the Society. The results of letter ballots are included in 
_ this report and the amendments are appended thereto. 
Regarding determination of weathering characteristics, the work 
_ of Subcommittee V has been continued as well as other investigations 
at the U. S. Bureau of Standards in collaboration with this and other 
subcommittees including also individual members who have served in 
their capacities as members of a committee of the Federal Specifica- 
tions Board charged with the preparation of specifications for roofing 


slate. 


Committee D-16 held three meetings during the year, one each as 
usual in connection with the annual meeting of the Society and with 
the annual meeting of the National Slate Association. The other was | 
held at Sky Top, Pa., with visits to some of the Pennsylvania quarries 
and mills and to Lafayette College. At two of these regular meetings, — 
the committee went into session as a committee of the whole and with 
other slate producers and technicians discussed tests and conclusions 
as arrived at to date and embodied as provisions incorporated in 
drafts of specifications for roofing slate submitted to Committee D-16 
and the entire slate industry by the committee of the Federal Speci- 
fications Board. The results of these deliberations will appear in due 
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course as Federal Specifications for Roofing Slate, the essentials of 
which it is hoped can next year be combined with the recommendations 
contained in last year’s report of this committee and offered by Com- 
mittee D-16 as a tentative method for determining the characteristics 
of roofing slate. The cooperation referred to from producers in im- 
proving quarrying and milling methods will be found included among 
the activities of subcommittees. ‘ 
The membership of the committee has been increased during the 
year by the addition of one general interest and one producer member. 
Mr. H. S. Brightly has also been added as a representative of Com- 
mittee D-18 on Natural Building Stones, to which committee Mr. W. 
A. Kitto has been assigned as a representative of Committee D-16. 


RECOMMENDATIONS AFFECTING TENTATIVE STANDARDS 


The committee recommends that the following two tentative 
methods be revised and advanced to standard. The revisions are 
referred to under the subcommittee responsible and the proposed 
revised specifications are appended hereto:! 

Tentative Method of Test for Water Absorption of Slate (D 221 i, 
27 T),? as recommended by Subcommittee I; af 

Tentative Methods of Flexure Testing of Slate (Determination of 
Modulus of Rupture and Modulus of Elasticity (D 222-27 T),? as 
recommended by Subcommittee I and referred to also under Sub- 
committee X. 

The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Affirm- | Neg- | Not 
Items ative | ative | Voting 


I, ADVANCEMENT oF TENTATIVE STANDARDS TO STANDARD ’ 


Tentative Method of Test for Water Absorption of Slate (D 221 - 27 T), as revised..... 18 0 4 
Tentative Methods of Flexure Testing of Slate (Determination of Modulus of Rupture 
and Modulus of Elasticity) (D 222 - 27 T), as revised..............0-ceeeeceeecees 21 0 0 
ys ACTIVITIES OF SUBCOMMITTEES 


Subcommitiee I on Methods of Tests (D. W. Kessler, chairman).— 
A cooperative study of five testing laboratories to study various 
conditions affecting the absorption results of slate was outlined in the 
1930 report? of Committee D-16. This work has been completed and 
the results are shown in Table I, and in Figs. 1 and 2. 


1See 1931 Supplement to Book of A.S.T.M. Standards, pp. 98 and 100, respectively. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, pp. 972 and 974, respectively (1927); also 
1930 Book of A.S.T.M. Tentative Standards, pp. 518 and 520, respectively. jo a 

* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p.882 (1930). 
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REPORT OF COMMITTEE D-16 


It will be seen that each laboratory was supplied with seven 
samples of slate. Samples CR and CS represent two grades of slate 
from the same quarry, A; and A, samples from the same region while 
the three other samples were from widely separated regions. Each 
sample consisted of thirty slags, 6-in. square by }-in. thick, cut from 

the same piece of slate and all finished to smooth surfaces on a rubbing 

_ bed. Each laboratory was supplied with six slabs of each sample. 
One object was to find if it is feasible to dry slate at some tem- 
_ perature below the boiling point of water. Each laboratory divided 
_ the specimens of each sample into two groups and used one for drying 
experiments. The average results obtained for each sample by the 
five laboratories are shown by the five sets of curves in Figs. 1 and 2. 


TABLE I.—ABSORPTION PERCENTAGES OBTAINED BY DRYING BEFORE IMMERSION 
AND BY IMMERSION BEFORE DRYING. 


Laboratory No.1 | Laboratory No.2 | Laboratory! Laboratory No.4 | Laboratory No. 5 


Sample 48-hour Absorption | 48-hour Absorption} , 48-hour | 48-hour Absorption | 48-hour Absorption 


Dried | Soaked | Dried | Soaked 
First’ | First? | First’ | First? 


0.06 0.16 0.04 0.05 


ied 11 days at temperature from 120 to 220° F. 
ied 2 days at 220° F. 

ied 5 days at temperature from 120 to 150° F. 
ied 2 days at 150° F 


A casual observation will show that slate is a slowly drying material 
and that several days is required to produce a constant weight if 
temperatures below 212° F. are used. A notable feature of the results 
is the indicated difference in the original moisture content of the 
specimens. For instance, laboratory No. 2 found a variation of from 
0.03 to 0.16 per cent while laboratory No. 1 found the range for the 
same materials to be between 0.02 and 0.06 per cent. This is probably 
due to the natural drying of the samples before testing was started. 
A peculiar feature is shown by the results of laboratory No. 4 where 
some of the samples showed rather large increases in weight at times 
during the drying. This may have been due to leaving the specimens 
out in the open air too long before weighing. 

Approximately the same order is shown for the samples by labo- 
ratories Nos. 1, 2 and 3, with sample M at the bottom, and samples 
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om . Dried | Soaked | Dried | Soaked Dried 
First* | First? | First? | Firsté | First¢ 
M............. 0.04 0.07 0.08 0.05 0.05 
0.23 0.17 0.11 0.15 sees 0.22 0.11 0.15 
: ¢ CS... wa ae 0.21 0.11 0.13 0.11 0.14 0.19 0.12 0.14 
At 0.27 0.23 0.22 0.24 0.21 0.30 
0.82 0.30 0.30 0.32 0.27 0.30 0.35 0.33 0.34 
Dr * Dried 2 days at 150° F. 
Dried 7 days at temperature from 120 to 185° F. 
ie. ¢ Dr ® Dried 1 day at 230° F. 
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A>, A, and BC fairly close together and at the top. The other two 
laboratories show a marked variation from this order. 


_ Factors which may influence these divergencies may be as follows: 


ean 1. Variations in the slate from one specimen to another; 


2. Open cleavage planes or transverse cracks in some of the speci- 
mens; 


_ 3. Oven ventilation or lack of proper ventilation; 
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Fic. 2.—Drying Rates Obtained by Testing Laboratories on Seven Different Slates 
and Absorption Percentages Obtained by Two Test Procedures. 


4. Drying alongside of other materials containing a considerable 
amount of moisture; 


5. Absorption of moisture from the air when allowed to stand too 
long after cooling; and 


6. By upsetting the equilibrium of the balance due to weighing 
specimens while still hot. 


A tabulation of absorption variations has been made to show the 
usual variations in samples of slate from one specimen to another. 
The table below shows the variation for 26 samples in which the 
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number of specimens tested varied from two to eight for each slate 
sample. The last column shows the difference between the highest 
and lowest absorption results on specimens of each sample. Slates of 
low absorption naturally show the smallest difference between different 
specimens and vice versa. The lowest variation shown for any slate 
is 0.02 per cent and the highest is 0.36 percent. The average variation 
for all is 0.076 per cent, while a majority show variations of 0.05 per 
cent or more. Since the specimens of each sample were tested in as 
nearly the same manner as is practical under laboratory conditions, 
these results should have considerable value in showing what variations 
must be expected in the slate. 


NUMBER OF MAXIMUM NUMBER OF MAXIMUM 

SLATE SPECIMENS VARIATION, SLATE SHaitoodsy- SPECIMENS VARIATION, 

SAMPLE LABORATORY ‘TESTED PER CENT SAMPLE LABORATORY TESTED PER CENT 
No. 607... 4 0.13 8 0.11 
No. 608... 6 0.05 NO. 6 0.05 
No. 609... 2 0.07 8 0.06 
No. 620... 4 0.03 4 0.05 
No. 669... 3 0.04 Mo: 379 .: 8 0.04 
No. 670... 5 0.03 Bi Maw 8 0.03 
No, 671... 6 0.07 8 0.03 
No. 739... 9 0.13 7 0.11 
| See ares No. 740... 8 0.11 Wise No. 784..... 7 0.28 
Bit No. 772... 8 0.05 No: 8 0.02 
Neo. 773. ..°.38 0.04 We No. 8 0.08 


For instance, each set of specimens was dried at the same time‘in 
the same oven. The cooling period and immersion period could not 
have varied more than 10 minutes ahd the same operator conducted 
the tests. It appears from this table that the variation in slate would 
account for a large part of the difference obtained in the drying tests 
by the five laboratories. 

Lower drying temperatures were thought to be desirable because 
evidence was found that higher temperatures injured slate. The work 
described above indicates that the use of a low drying temperature 
would require a considerable increase in the drying period which is 
undesirable. In view of this, consideration has been given to revers- 
ing the absorption test procedure and obtaining the wet weight first. 
Table I shows the results obtained by the five laboratories on the 
same samples by (a) drying first and (0) soaking first. 

The results of the drying-first procedure were obtained on the 
specimens subjected to the prolonged drying periods indicated by the 
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os curves and the soaking-first results were obtained on the other half 
of the specimens of the same samples. The agreement between the 
two methods is good in most cases but it will be seen that slightly 


higher results are obtained by soaking the specimens first and drying 
afterwards. This procedure eliminates any possible effects of heat 
on the slate and permits the use of a temperature that will give the 


desired drying in one day. 


The subcommittee recommends that the Tentative Method of 
Test for Water Absorption of Slate (D 221-27 T) be revised as 
appended hereto! and advanced to standard. 

. At the suggestion of Mr. M. O. Fuller as to the possibility of 
_ developing information on slate through the use of X-rays, this sub- 
ject was referred to Subcommittee I for further consideration. 
Subcommitiee III on Machining and Workability (Oliver Bowles, 
chairman) .—While the slate industry has been passing through difficult 
times, it is encouraging to note that more than usual attention is being 
_ given to improvement in processes. The wire saw is recognized as 
essential equipment in the Pennsylvania quarries. Its use in other 
_ districts is contemplated and will prove to be of great advantage 


_ when given a fair trial. 


The Monson Maine Slate Co. has made remarkable progress in 
the use of drum sanders for finishing electrical slate. The Chapman 
Slate Co. has had a large diamond saw in operation for nearly a year 
sawing blocks for roofing slate manufacture. While it has proved 
quite satisfactory, sufficient experience has not yet been gained to 
decide certain points, such as the best saw diameter (whether 60 or 
84 in.), the proper blade thickness, and the best sawing speed. Addi- 
tional data will be accumulated during the coming year. 

The Keenan Structural Slate Co. has installed a 3 ft.-6 in. Allen 
sand cone and a 6-ft. slime cone. Improved methods are used by 
Parsons Brothers Slate Co. with respect to the washing of grit and 
various problems encountered. F.C. Sheldon Co. has had successful 
results with the introduction of “gang saws.” 

Little progress has been made in the use of saws having tungsten- 
carbide-tipped teeth. The saws will undoubtedly cut much faster 
than those having steel teeth, but the high cost of this new alloy 
discourages its use. 

Several important considerations in machining and workability 
have been presented for consideration by the committee by W. S. 
Mershon. Briefly, the following improvements in process were pre- 
sented for consideration: 


1 See 1931 Supplement to Book of A.S.T.M. Standards, 
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1. To substitute wire sawing for splitting on the bed in the manu- 
facture of structural slate; 

2. To use the wire saw extensively in the mill to take the place 
of circular saws, planers and possibly rubbing beds; 
__ 3. To cut and trim blocks to more exact sizes in the quarry. 


The following comments on these points are offered: 


1. The slaty cleavage is the outstanding characteristic of slate. 
Without this property the manufacture of roofing slate would be 
impossible. Can it be entirely disregarded in the mill? It is generally 
agreed that blackboards could not be sawed to the desired thickness as 
cheaply as they can be split, since there seems to be an adequate supply 
of free-splitting and straight-splitting soft slate to satisfy all market 
demands for this product. For the manufacture of structural slate 
the advantage of using the cleavage is not so definite. In general, it 
may be stated that the natural directions of cleavage are widely utilized 
in the manufacture of stone products. It would seem that the cost 
of sawing is the important factor. Ina straight-splitting slate splitting 
is the usual way, and smoothing with a planer or by other means 
would be much cheaper than sawing. In slate with a crooked split, 
wire sawing might be of advantage. 

2. The wire saw should be extensively used in mill operations. 
There are some mechanical problems to be solved. Wire sawing of 
mill blocks should be much cheaper than cutting with circular saws 
and would give smoother surfaces. As to the accuracy of sawing, 
there is some doubt. ‘To cut with a wire to accurate size with a toler- 
ance of 7g in. may not be attained without some difficulty. Vibration 
of the wire may widen the cut, and the wearing of the wire may affect 
the adjustment. Also there is a tendency for a wire meeting a harder 
mass to be diverted from its true course. In cutting structural slate 
at a long angle to a hard ribbon the wire might be diverted in this 
way. For short cuts the trouble might not be serious. If such me- 
chanical difficulties can be overcome, there is no reason why the wire 
should not be employed to take the place of circular saws, planers, 
and rubbing beds except in straight-splitting and easy-splitting slates. 
Even in the latter the wire saw could be used to advantage in making 
cross cuts. 

3. In other types of stone the size of the primary block in the 
quarry is usually governed by the size of the finished product. The 
slate quarryman, however, cannot plan his cuts with mathematical 
precision for he encounters ribbons and seams that govern the size 
and shape of his blocks to some extent. Since the use of the wire saw 
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has become general in Pennsylvania, there has been a more definite 
trend toward the production of uniform and regular blocks. Much 
profitable study could be given to the regulation of quarry cuts to 
conform more closely with the sizes of the finished blocks. 

Subcommittee V on Weathering Characteristics (C. H. Behre, chair- 
man).—This subcommittee has little that is new to report. Some 
correlation is being attempted between work on building stones in 
general and work on slate, from the weathering point of view, care 
being taken, however, to make no comparisons between different 
materials so far as wear and durability. are concerned. The object is 
to see whether or not tests similar to those applied to other building 
materials can successfully be applied to slate. This is covered in a 
joint paper by G. F. Loughlin and C. H. Behre, Jr., presented in 
connection with the Symposium on Weathering Characteristics of 
Masonry Materials being held in conjunction with the annual meeting 
of the Society. 

Chemical weathering of slate has been carried out with test blocks, 
as reported in the 1930 Report of Committee D-16.1_ These blocks are 
to be examined with the aid of the microscope, but the examination 
has not yet been conducted. 

Subcommittee IX on Utilization and Performance (R. S. Tibbals, 
chairman).—This subcommittee reports progress in view of the special 
presentation of the Specification for Roofing Slate by the representa- 
tives of the Federal Specifications Board who are also members of Com- 
mittee D-16 and the discussion by members of Committee D-16 and 
producers, not members, who were present at two meetings of the 
committee. 

Mr. J. W. Ginder presided over these meetings during the dis- 
cussions of these specifications and stated that since the proposed 
Specification for Roofing Slate had been distributed, a subcommittee 
of the Federal Specifications Board had been appointed to work out 
the details of the specification. This committee consisted of Messrs. 
Bowles, Kessler and Stacey, which committee after discussion summed 
up for the Federal Specifications Board, as a result of which the follow- 
ing motion was unanimously carried: “That, it is the sense of this 
joint conference that the Proposed Federal Specification for Roofing 
Slate as outlined and amended at this meeting by Mr. J. W. Ginder 
and his subcommittee be approved by the producers and Committee 
D-16 members present and referred back for the further usual pro- 
cedure of the Federal Specifications Board.” 


Gobi 
1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 884 (1930). 


gue 
ws 
i 
- 
i 
; 
$ 
i 
she 
5 


Subcommittee Xo on Standardization of Samples (D. W. McDougall, 
chairman).—Reference is made to the interesting and suggestive rec- 
ommendations of this committee printed in last year’s report, some of 
which will be found incorporated in the revised Tentative Methods 
of Water Absorption of Slate (D 221-27 T) and Flexure Testing of 
Slate (D 222-27 T) as voted upon for advancement to standard as 
appended hereto.! 


This report has been submitted to letter ballot of the committee, 
which consists of 24 members; 21 members returned their ballots, 
of whom 20 have voted affirmatively and none negatively. PWy ees 
Respectfully submitted on behalf of the committee, 


B. Prank, 


D. -KNICKERBACKER Boyp, 


EDITORIAL NOTE 


The Tentative Methods of Test for Water Absorption of Slate, and of 
Flexure Testing of Slate (Determination of Modulus of Rupture and Modulus 
of Elasticity) were approved at the annual meeting and subsequently adopted 
as standard by letter ballot of the Society on September 1, 1931, and appear 
in the 1931 Supplement to Book of A.S.T.M. Standards, pages 98 and 100, 
respectively. 


1See 1931 Supplement to Book of A.S.T.M. Standards, pp. 98 and 100, respectively. 
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- Committee D-18 on Natural Building Stones held one meeting 
during the past year. The committee is able to report definite pro- 
gress on its program by reason of the work done by its several sub- 
committees and acted upon at that meeting. 

There have been several changes in the personnel of Committee 
D-18 during the year. The resignations of H. C. Peffer and C. R. 
Yanson were accepted. The appointment made by Committee D-16 
on Slate of W. A. Kitto to serve as the representative of that com- 
mittee on Committee D-18 was formally approved. 

During the year Committee D-18 has completed the preparation 
of test procedures for conducting tension tests and shear tests and 
for the determination of modulus of elasticity of natural building 
stone. The procedures for conducting shear tests and for determining 
the modulus of elasticity have been approved by the committee for 
recommendation to the Society for publication as tentative subject 
to approval by letter ballot. No action by the Society is being asked 
at this annual meeting as it is expected to present the proposed ten- 
tative methods! to Committee E-10 on Standards at a meeting to be 
held subsequent to the annual meeting for acceptance as tentative 
standards. 

The proposed tentative methods of test for shear and for deter- 
mining the modulus of elasticity were submitted to letter ballot of 
the committee which consists of 18 members; 17 members have re- 
turned their ballots, all of whom have voted affirmatively. 

The committee decided to consider further the methods for con- 
ducting tension tests and accordingly referred this outline of test 
procedure back to Subcommittee III on Testing Procedure for further 
study in line with certain suggestions that developed at the recent 
meeting of the committee. 

The proposed definitions of terms relating to natural building 
stone published as information in the 1930 report? have now been 
approved by the committee for recommendation to the Society for 


NATURAL BUILDING STONES 


1 These methods were accepted for publication as tentative by Committee E-10 on Standards, . 
August 6, 1931 and appear on pp. 834 to 847. See Editorial Note p. 587.—Eb. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 894 (1930). 
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sitieattil as tentative with such editorial changes suggested as a 
result of a review of the definitions by Committee E-8 on Nomencla- 
ture and Definitions. No action by the Society is being asked at 
this annual meeting as it is expected to present the proposed tentative 
definitions! to Committee E-10 on Standards at a meeting to be held 
subsequent to the annual meeting. 

The proposed tentative definitions of terms were submitted to 
letter ballot of the committee which consists of 18 members; 17 
members have returned their ballots, all of whom have voted affirm- 
atively. 

The committee has received several well-founded criticisms of 
the three tentative methods of testing natural building stone? under 
its jurisdiction and has prepared certain minor changes in these test 
procedures which are given below and which the committee will 
recommend to the Society through Committee E-10 on Standards 
subsequent to the annual meeting. 

Tentative Method of Compression Testing of Natural Building Stone 
(D 326-30 T)33 

Figure 1.—It is proposed to add the words “or rift” to the caption 
and notes in this figure. 

Tentative Method of Flexure Testing of Natural Building Stone 
(Determination of Modulus of Rupiure) (D 327 — 30 T):4 

Section 2.—It is proposed to change the requirement for sensitivity 
of the testing machine from the present value of “0.5 lb.” to read 

Figure 2.—It is proposed to add the words “or rift” to the cap- 
tion and notes in this figure. 

Tentative Method of Test for Absorption and Apparent Specific 
Gravity of Natural Building Stone (D 328 — 30 T):* 

Section 4 (b).—It is proposed to change the phrase “thoroughly 
wiped off with a dry cloth” to read “thoroughly wiped off with a | 
damp cloth” and to add the following note at the end of this section: — 

Note.—The operator should distinguish between a damp cloth and a wet 


one. In starting the operation, the towel should be sprinkled lightly. When 
the surface of the specimen is properly mopped off, it should appear dry. 


1 These definitions were accepted for publication as tentative by Committee E-10 on Standards, te 
August 6, 1931 and appear on p. 845. See Editorial Note, p. 587.—Ep 

2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1161-1168 (1930); also 1930 Book of 
A.S.T.M. Tentative Standards, pp. 510-517. 

3 The revision in this method was considered as editorial and accepted by Committee E-10 on — 
Standards, August 6, 1931. 


4 The revisions in these methods were accepted by Committee E-10 on Standards, August 6, 1931. 
See Editorial Note, p. 587.—Ep. 


- 
[ 
lee 
] 
: 

4 
e 

= 
l- 
it 
1g 
ds, 
&§ 


586 


These proposed changes were submitted to letter ballot of the 
committee which consists of 18 members; 17 members have returned 
their ballots, all of whom have voted affirmatively. 

Supplementary requirements on the sampling of stone governing 
the selection, size and shape of samples of stone for purpose of tests 
and the manner in which it is recommended that these specimens be 
cut up for test specimens, covering the various types of test specimens 
required, have now been acted upon by the committee including the 
revisions made at the recent meeting of the committee. This pro- 
cedure, which was referred to in the 1930 report of the committee 
as having been developed in preliminary form will shortly be sub- 
mitted to letter ballot vote of the committee, thus enabling the samp- 
ling procedure also to be recommended to the Society for acceptance 
as tentative. 


ACTIVITIES OF SUBCOMMITTEES 


Subcommittee IIIT on Testing Procedure-—This subcommittee, in 
addition to the restudy of the procedure for conducting tension tests 
mentioned earlier in the report, has also been instructed to make a 
study of the various fatigue and thermal tests. These tests are being 
studied in order that this subcommittee may also make recommenda- 
tions as to whether such tests should be provided for and, if so, to 
outline the manner in which such testing should be made, developing 
these requirements based upon the best existing practice in physical 
studies of this kind on related materials. 

Subcommitiee IV on Uniform Cubing of Stone.—The outline of 
uniform cubing of stone mentioned in last years report has been 
prepared in final form by Subcommittee IV and will shortly be sent 
out to the members of Committee D-18 for letter ballot. 

Subcommittee V on Surface Finishes.—The outline of terms and 
descriptions of various finishes for stone mentioned in the 1930 report 
has been further developed and reported upon by Subcommittee V, 
but is not yet in sufficiently complete form for submission to the 
committee for consideration. This description will therefore be given 
additional attention by the subcommittee. 


This report has been submitted to letter ballot of the committee 
which consists of 18 members; 17 members have returned their bal- 
lots, all of whom have voted affirmatively. yarn 

‘ 


Respectfully submitted on behalf of the committee, —__ 


H. S. 


a 


F. Y. JOANNES, 
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The proposed Tentative Method of Test for Modulus of Elasticity of 
Natural Building Stone, Method for Shear Testing of Natural Building Stone 
and Definitions of Terms Relating to Natural Building Stone, referred to in — 
the report, were subsequently accepted for publication as tentative on August 6 
by Committee E-10 on Standards and appear on pages 834, 839 and 845, | 
respectively. 

Revisions of the Tentative Methods of Flexure Testing of Natural Build- 
ing Stone (Determination of Modulus of Rupture) and Test for Absorption and 
Apparent Specific Gravity of Natural Building Stone were accepted on August 6 
by Committee E-10 on Standards. The methods in their revised form appear 
on pages 829 and 832, respectively. The change in the Tentative Method of 
Compression Testing of Natural Building Stone was approved as editorial. 
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REPORT OF COMMITTEE E-1 
ON 
METHODS OF TESTING 


Committee E-1 on Methods of Testing reports considerable 
progress in the work of several of its technical committees, par- 
ticularly on the part of the Technical Committee on Mechanical 
Testing, which technical committee has several very active subcom- 
mittees at work. As will be seen from the activities of the several 
sections of this technical committee, as set forth in some detail below, 
a number of new tentative standards and revisions in tentative stand- 
ards are in prospect. Recommendations concerning these will prob- 
ably be submitted to Committee E-10 on Standards so that the tenta- 
tive standards may be published during the year. 

Attention is also called to the statement appearing elsewhere in 
this report concerning the activities of the Technical Committee on 
Presentation of Data. This committee is making excellent progress 
through the holding of round table discussions in conjunction with 
its committee meetings in acquainting those interested with the 
possibilities of the newer theories concerning statistical analysis and 
in the methods of presenting test data. 

Index to Methods of Testing—Committee E-1 has again issued 
in mimeographed form a complete Index to the methods of test of the 
Society. One of the functions of the committee is to correlate the 
various methods as developed by the several standing committees, 
eliminating duplications of procedures where possible, and unifying 
the various descriptions of a given method of test. The Index is of 
considerable assistance in this connection since it not only makes 
evident where more than one procedure for the same determination 
appears in the Society’s standards, but also keeps the standing 
committees advised as to where the various procedures that have 
already been prepared may be found, which frequently may be of 
considerable assistance when a standing committee has in mind the 
development of a new method of test. It is planned to issue a revised 
Index during the next few months, which will again be furnished to 
the representatives of standing committees serving on Committee 
E-1 and to committee officers, and to other members of the Society 
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ACTIVITIES OF TECHNICAL COMMITTEES 


Reports concerning the work during the year of the several 
technical committees are given below: 


Technical Committee on Mechanical Testing (H. F. Moore, chairman): — 


As is customary, the work of the Technical Committee on 
Mechanical Testing has been carried on mainly through its various 
sections. It should be mentioned that the several proposed standards 
recommended by the sections and published with this report are pub- 
lished as information for the purpose of eliciting criticism and discus- 
sion. ‘They have no official standing whatever in the Society. 

Section on Tension Testing (R. L. Templin, chairman).—The 
Section on Tension Testing expects shortly to present for approval a 
revision of the Tentative Methods of Tension Testing of Metallic 
Materials (E 8-27 T). Several meetings of the section have been 
held, and a further meeting will be held during the annual meeting 
at which these revisions will be considered. 

Section on Compression Testing .—Owing to the pressure of other 
work, W. A. Slater has felt compelled to resign as chairman of this 
section. His place has been filled by M. F. Sayre, Associate Professor 
of Mechanical Engineering, Union College, Schenectady, N. Y. 

Section on Bend Tests for Ductility (A. B. Kinzel, chairman).— 
This section has prepared proposed Methods of Quantitative Bend 
Testing using elongation of a metal on the outside fiber as a measure 
of ductility. These methods were published as information in the 

' report of the committee last year.1 The section has been giving 
further consideration to the proposed methods and is expected to 
submit a further report shortly? 

Section on Indentation Hardness (J. R. Townsend, chairman).— 
This section has been studying the Rockwell hardness tests during 
the past year. Methods of calibrating the apparatus and the tech- 
nique of making tests and caring for machines have been discussed. 
The section is submitting as information proposed Methods of Rock- 
well Hardness Testing of Metallic Materials, as given in Appendix I 
to this report. This section is also working on proposed specifications 
for standardizing test blocks for Rockwell machines. 

Section on Effect of Speed of Testing (J. H. Smith, chair- 
man).—This section has prepared Proposed Requirements for Speed 
of Tension Testing of Metallic Materials, which are given in Appendix 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 907 (1930). 
2 See Editorial Note, p. 594.—Eb. 
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II as information. It is obvious that the effect of speed of testing 
varies widely for different materials, and that in many cases the speed 
of the head of the testing machine gives a very poor measurement of 
the rate at which the specimen is strained. ‘The requirements devel- 
oped are for tests within the elastic range of a material in which the 
rate of application of load may be noted by an inspector and held 
within the proper limits. Beyond the elastic range of ductile materials, 
the speed of head wil! probably be satisfactory. 

Section on Elastic Strength (F. B. Seely, chairman).—This section 
has laid before the Technical Committee on Mechanical Testing 
- propositions for re-definition of elastic strength and suggested new 
_ methods for determining it. The section felt that it would be impos- 
sible to do away with the old terms “proportional limit,” “elastic 
limit,” and ‘“‘yield point.” However, they have recommended a 
new term which is a more general term than any of the above. This 
term is “yield strength” which may be characterized as a stress below 
which inelastic action for a material does not exceed a certain specified 
tolerence. The section believes that the use of this term could be 
introduced and become rather general and that it would do away with 
the confusion in discussion of elastic strength. The methods proposed 
for making this change are four in number, and the fact is recognized 
that no one method is suitable for all materials. The proposals of 
the section are given in Appendix III to this report. 

Section on Impact Testing (J. M. Lessells, chairman).—This section 
has before it perhaps the most difficult problems of any section of this 
technical committee. The problems include correlating and standard- 
izing test methods and studying the meaning of impact tests, so that 
this study of correlating and standardizing may be intelligently done. 
The impact test is in the curious position of having come into rather 
widespread use without there being any great idea of its precise 
significance. This committee will probably have to do considerable 
studying into the nature of the test, and possibly some research 
before standardization of methods becomes feasible. 

A Further Résumé of the Notched-Bar Impact Test in the Light 
of Present Knowledge, which summarizes recent discussions of the 
impact test and recent discussions of its significance as correlated to 
experience in service, is presented as Appendix IV to the report. 

Section on Thin Sheet Metals—This section has recently been 
reorganized with Mr. C. H. Marshall of the Bell Telephone Labora- 
tories as chairman, and the reorganized section is taking up the work 
of preparing further standards relating especially to the testing of 
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On MetHops oF TESTING 
Technical Committee on Consistency, Plasticity, Etc. (E. Cc. Bingham, 
chairman): 

This technical committee has before the Society certain definitions _ 
which were published as information in previous reports of Committee 
E-1. Some comments have been received in respect to these defini- 
tions, but the committee is not yet prepared to make final recommen- — 
dations concerning the publication of the definitions as a tentative _ 
standard. 

The committee is promoting research by individuals such as that _ 
conducted by Mr. R. A. Stephens and Mr. E. C. Bingham upon the © 
direct measurement of the consistency of pitch-like substances based 
upon the flow of materials in a tube, the results being expressed in 
absolute units. ‘The method used depends upon subjecting a plug 


of pitch in a glass tube to pressure in alternating directions and read- ie 
ing the amount of flow with a comparator. Since the material can _ 
be maintained at a constant temperature in a water bath, one of the Po Cig’ 


principal difficulties in such a determination is obviated. 
The chairman of the committee reports upon a further investiga- 


tion carried out with Mr. F. C. Eaton upon the melting point of coal- _ a 

tar pitch by the ring-and-ball method which showed that the melting au } 
point is subject to considerable variation due to the exposure of the 
sample by which volatile materials are expelled. a 


The committee has been in correspondence with the U.S. Bureau a 
of Standards looking toward the investigation by the Bureau of the a 


absolute viscosity of water for the purpose of developing a fundamental 
standard. 


Technical Committee on Size and Shape (L. T. Work, chairman): 

Two sections of this technical committee have been quite active 
during the year. 
Section on Sub-Sieve Sizes (G. S. Haslam, chairman).—The work 


report of Committee E-1.! 
The section is desirous-of fostering a centralized investigation of 
methods other than microscopic measurement and their relation to 
the microscopic method. With this in mind it has communicated 
with a number of interested industrial organizations to ascertain the 
advisability of proceeding with a scholarship program. While this 
plan appeals to the majority of the organizations approached it would 
3 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 919 (1930). mh 


3 
| of this section was brought to the point where the committee is pre- ae 
pared to recommend for publication as tentative the proposed Method —S— a 
of Analysis for the Particle Size Distribution of Sub-Sieve Size Particu- ae 
late Substances which was published as information with the 1930 a 
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_-—s appear that the present time is not altogether opportune for the launch- 
ue, r ing of such a project. Further work on this program, however, will 
be carried out during the year. 
Section on Coarse Screens (F. H. Jackson, chairman).—This 
_ section has had before it the question of standardizing either the 
_round-hole screen or the square-mesh screen for use in making mechan- 
ical analyses of materials coarser than the No. 4 sieve. The mineral 
aggregates associations have recommended to the Federal Specifica- 
- tions Board a series of standard sizes of aggregates based on the use 
of square-mesh screens which recommendation has been accepted by 
the Board for incorporation in its specifications for aggregates. This 
suggested the desirability of the section considering square-mesh 
screens as a standard and the section has recommended to Committee 
E-1 that sieves with square openings be used in the classification by 
size of such materials as crushed stone, gravel, blast-furnace slag, etc., 
r when used as coarse aggregate in concrete or in various types of road | 

construction. In making this recommendation it is pointed out that 
from the standpoint of accuracy there is little to choose between the 
two types (see 1928 report of Committee E-1);! that there are certain 
factors favorable to the use of square-mesh sieves in that the same 
_ shape of aperture is used for both fine and coarse aggregates, thus 
- facilitating the plotting of sieve analyses; that, on the other hand, 
_ the majority of current specifications use round-hole screens, but that 
the trend seems to be in the direction of using square-mesh sieves; 
and, finally, that it is practically feasible to convert results obtained 
with either shape of aperture into equivalent values based on the 

other. 

In view of the fact that for the testing of certain materials, such 
as coal, round-hole screens are used, the section developed proposed 
Specifications for Round-Hole Screens for Testing Purposes which 
are appended to this report as information.2 These specifications 
will come up for consideration in Committee E-1 looking toward 
their submission to the Society during the coming year through Com- 
mittee E-10 on Standards for publication as tentative. 

Technical Committee on Thickness Measurement (W. E. Emley, chair- 
man): 

In order to promote further discussion in respect to the proper 

method of measuring the thickness of material, a paper prepared by 
| the chairman of the technical committee on Measurement of Thickness 
of Textiles and Similar Materials, appears as Appendix V to this 
report. 
_ 1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 623 (1928). 


2 These specifications were accepted for publication as tentative by Committee E-10 on Standards 
and appear on p. 1032. See Editorial Note, p. 594.—Eb. 
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Technical Comntnn on Presentation of Data (W. A. Shewhart, chair- a 


> 


man): 

In the 1930 report of Committee E-1, the technical committee set 
forth the following six specific objects of interest to all engineers con- 
cerned with the testing and the specification of the qualities of raw 
materials: 

1. Most efficient method of measuring a quantity when the 
measurements are subject to error. 

2. How many measurements shall be taken? 
_ 3. How to correct observed data for errors of measurement. 

4. How to determine when the variability in a set of data is 
greater than should be left to chance. 
ot 3: How shall a representative sample be selected? 

6. How large a sample shall be taken? - 

The committee has made some progress in attaining these objects ; 
through the discussions that have been held at its meetings. Addi- 
tional contributions will be made through discussions that take place | 
at a meeting of the committee to be held during the annual meeting __ 
of the Society. ‘These problems have been discussed at some length i 
in a book, of which the chairman of the technical committee is author, 
entitled “The Economic Control of Quality of Manufactured Product.” 

The committee believes that one of the most important general __ 
subjects to be considered is the acquisition of good data. The mem-— 
bers of the Society are essentially interested in discovering the physical __ 
properties of materials and the laws interrelating these properties. 
Since both the properties and laws are inherently statistical, recent 
developments in the theory of statistical inference are of interest. 

Since the acquisition and use of good data depend upon an under- 
standing of the scientific method, the committee has in mind holding | 
a symposium on this subject at the annual meeting of the Society in 
1932. Four topics to be included in such a symposium are suggested: _ 

1. The need for good data in A.S.T.M. work. ‘ 

2. Scientific method of getting good data based upon the ol 


concept of causation. 

3. Scientific method of getting good data based upon the modern 
concept of statistical causality. 

4. The réle of mind and its training. 

A further symposium that would materially aid in the develop- 
ment of this subject and which might be held at the 1933 annual meet- 
ing would be one on the control of quality of raw materials which 
might include the following four topics: 

1. Economic advantages of control of quality of raw materials. 
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2. Specification of qualities of materials. 

3. Methods of detecting lack of control of quality of materials. 
4. Inspection methods under controlled conditions. 

The basic theory underlying such a series of papers is summarized 


i. in the book mentioned above. 


A number of the standing committees of the Society have 
expressed a keen interest in the activities of the technical committee 


up to the present time and recognize the possibilities of a better 


it _ analysis of data and of proper presentation and the effects that the 


_ work may have upon the standardization work of these committees 
- both in respect to methods of testing and specifications. 


This report has been submitted to letter ballot of the committee, 


_ which consists of 54 members; 33 members returned their ballots, 


all of whom have voted affirmatively. 
Respectfully submitted on behalf of the committee, 


Subsequent to the annual meeting the committee approved the proposed 
Tentative Specifications for Round-Hole Screens for Testing Purposes and 
the proposed Tentative Method of Bend Testing for Ductility of Metals for 
submission to the Society for publication as tentative through Committee E-10 
on Standards. The specifications and method were accepted for publication 
as tentative on August 6 by Committee E-10 and appear on pages 1032 and 
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PROPOSED METHODS OF ROCKWELL HARDNESS TESTING OF © a 
METALLIC MATERIALS! 


The Rockwell hardness tester is essentially a machine that measures hard- 
ness by determining the depth of penetration of a penetrator into the specimen © 
under certain arbitrary fixed conditions of test. The penetrator may be either 
a steel ball or a diamond cone. The hardness is expressed as a number which 
is obtained by subtracting the penetration from an established constant. A 
minor load of 10 kg. is first applied which causes an initial penetration which 
sets the penetrator on the material holding it into position. The dial is set at 
zero on the black-figure scale, and the major load is applied. This major load 
is customarily 60 kg. or 100 kg. when a steel ball is used as a penetrator, but — 
other loads may be used when found necessary, and 150 kg. when a diamond 
cone isemployed. The ball penetrator is yy in. in diameter normally but other 
penetrators of larger diameter such as } or } in. may be employed for soft 
metals. A variety of loads and penetrators are thus provided and experience 
decides the best combination for use. 

After the pointer comes to rest upon the application of the major load, the 
major load is then removed leaving the minor load still applied to the specimen. 
The difference in penetration between the major load and the minor load is 
then revealed by the dial. 


APPARATUS 


1. Rockwell Scales—Two scales of hardness shall appear on the dial of the 
machine since two loads and two penetrators are employed. When scales other 
than those specified in Paragraphs (a), (6) and (c) are employed, the diameter a 
or type of penetrator, the major load, and the scale used (whether red or black b 
divisions) shall be reported. Other loads and penetrators may be employed — 
but the loads and the penetrators that have been found to be the most useful 
and which have been adopted as standard are specified in Paragraphs (a), (6) 
and (c). 

(a) The “‘B” scale or red divisions shall be used when a 100-kg. major load 
and a ball penetrator are employed. 

(b) The “C” scale or the black divisions shall be used when a 150-kg. major | 
load and the diamond cone penetrator are employed. 

(c) For testing soft metals, the ‘“‘E”’ scale is recommended. The ‘‘E”’ scale 
employs a }-in. ball penetrator, a minor load of 10 kg. and a major load of 
100 kg. The dial shall be turned so that the pointer reads at “‘set”’ (or B-30) 
before applying the minor load. After the major load has been applied and 
removed, the hardness shall be read on the red scale. 

2. Penetrators——The penetrator may be either a steel ball or a diamond 
cone. The steel ball penetrator shall ordinarily be ¥ in. in diameter but other 
penetrators of a larger diameter such as } in. or } in. may be employed for soft 
metals. 


1 These proposed methods have been prepared under the auspices of the Technical Committee on 7 
Mechanical Testing by the Section on Indentation Hardness Testing, Mr. J. R. Townsend, chairman, § 
as a section of general methods of hardness testing. They are published for information and criticism, 
and communications should be addressed to Mr. J. R. Townsend, Bell Telephone Laboratories, 463 
West St., New York City. ‘ 
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3. Anvil.—The anvil used for flat surface test pieces shall be a bearing sur- 
face for the material of about 3 in. in diameter. It shall be hard enough so 
that no visible indentation is made when the thinnest material is tested. 

4. Test Blocks —It is recommended that the following test blocks beavailable 
for checking the Rockwell hardness tester. For the “B” scale employing the 
100-kg. load and the 3;-in. diameter ball, and reading on the red figures, blocks 
constructed of brass or similar material and having a hardness of approximately 
B-15, B-30, B-55, B-65, B-80, B-90, and B-100 are used. For the “C” scale 
employing the diamond cone and 150-kg. load and reading on the black figures, 
blocks having a hardness of approximately C-20, C-50, and C-70 are commonly 
employed. These blocks may also be calibrated for the 60-kg. load with a 
vs-in. diameter ball, and the 150-kg. load with the #4-in. diameter ball. For 
the “C”’ scale, hardened steel blocks may be employed and for any other scales 
blocks made of suitable material to give the desired hardness range may be 
employed. 

Test SPECIMENS 


5. Thickness of Specimen.—There is necessarily a limit to the thickness of 
metal that may be satisfactorily tested. The practical limit of thickness for 
non-ferrous metals employing the #-in. diameter ball and the 100-kg. load is 
of the order of 0.020 in. Hardness readings taken on metal less than 0.020 in. 
in thickness give a lower reading than that obtained for metals of the same hard- 
ness but thicker. Material much thinner than 0.020 in. cannot be tested satis- 
factorily on the hardness tester. The same precautions apply to steel where 
the diamond cone is used. As a general rule the indentation should not show 
through the specimen and no material so thin as to cause indentation of the 
anvil shall be tested. Should damage to the anvil result in any instance the 
anvil shall be replaced. Anvils showing the least perceptible dent will give 
inaccurate results. All tests should be made on one thickness of metal. Irregu- 
larities of fit between more than one specimen will affect the result. 


PROCEDURE 


6. Procedure——Before using the machine and each time the indenting tool 
is removed from its seat, the machine shall be operated several times on a piece 
of scrap material in order to firmly settle the penetrator, anvil, and moving 
parts of the machine. An average reading shall be made on at least one of the 
standard test blocks nearest to the hardness of material to be tested. 

The test piece shall be placed on the anvil and the capstan screw elevated 
to bring the specimen against the penetrator. To apply the minor load of 
10 kg. the capstan screw shall be continued to be elevated until the reference 
mark on the gage stem appears at the edge of the gage. At this point the pointer 
shall appear within +5 divisions of the zero on the black division scale at the 
top of the dial. If the elevating screw has been turned too far, the minor load 
shall be removed and a new spot selected for the test. The last movement of 
this screw must always be in such a direction as to elevate the specimen. After 
the minor load has been applied, the dial pointer shall be set at zero on the 
black-figure scale. 

In applying the major load, the operating handle shall be allowed to move 
without interference until the major load is completely applied. This may be 
observed in two ways, (1) when the pointer suddenly slows down, or (2) watching 
the weight arm to see that it is completely free from the control of the dash pot. 
When the major load has been completely applied, the operating handle shall 
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be immediately brought back to the latched position. This shall be accom- 
plished in less than two seconds after the major load is completely applied. 
There must be no shock given to the machine in any way. 

The Rockwell ball should occasionally be replaced by a new one and the 
operator should be on the lookout for any permanent deformation of the ball 
which will ordinarily be indicated by high readings on the standard test blocks. 

All hardness data obtained with this method shall be prefixed by a letter 
showing whether the hardness value was determined on the “‘B”’ scale, the ““C” 
scale or the ‘“‘E”’ scale. 


ADJUSTMENT AND CALIBRATION OF ROCKWELL HARDNESS APPARATUS 


7. Adjustments: (a) Dash Pot-——The dash pot on the Rockwell tester shall 
be so adjusted that the operating handle completes its travel in from 5 to 10 
seconds with no specimen on the machine and with the machine set up to apply 
a major load of 100 kg. 

(b) Index Lever Adjustmeni.—The following tests (and adjustments, if 
necessary) shall be made as follows: Place a piece of material on the anvil and 
turn the capstan elevating nut to bring the material against the ball penetrator. 
Keep turning to elevate the material until the hand feels positive resistance to 
further turning, which will be felt after the 10-kg. minor load has been picked 
up and when the major load is encountered. When excessive power would have 
to be used to raise the work higher, take note of the position of the pointer on 
the dial, after setting the dial so that C-0 and B-30 are at the top. Then if the 
pointer stands between B-50 and B-70 no adjustment is necessary; if the pointer 
stands between B-45 and B-50, adjustment is advisable, and if the pointer 
stands anywhere else, adjustment is imperative. As the pointer revolves several 
times when the work is being elevated the readings mentioned above apply to 
that revolution of the pointer which occurs as the reference mark as the gage 
stem disappears into the sleeve. The object of the adjustment is to see that the 
elevation of the specimen to pick up the minor load shall not be carried so far 
as to cause even a partial application of the major load, which to make a proper 
test, shall be applied only through the release mechanism. 

The adjustment of the index lever, if necessary, shall be made as follows: 
When the test piece is elevated until it starts to pick up the major load, loosen 
the lock nut of the screw through the index lever which carries at its lower end 
a small steel plate engaging the ball on the penetrator shaft, while using a small 
screw-driver to firmly hold the screw until after the nut is loose. Then turn the 
screw very slightly and note the result on position of the gage pointer which 
should be between B-60 to B-70 before reclamping the screw with its lock nut. 

8. Calibration With Test Blocks —In order to check the machine to deter- 
mine if it is in good working order and giving standard readings test blocks shall 
be employed. In order for the results of two or more machines to check accur- 
ately, it is necessary that each machine be calibrated with these test blocks. 
Variations in readings due to adjustment, wear, or friction in the operating parts 
are liable to exist. A satisfactory method of making such tests is to first calibrate 
the test blocks by taking the minimum and maximum readings of three or more 
Rockwell machines that are known to be in good adjustment and use these 
readings as the correct calibration of the block. All other machines may then 
be adjusted until they agree with the readings of the test blocks. Since there 
is some variation in the material of which the test block is made, it is desirable 
to make at least five readings, one in the center and four readings, one in each 
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corner of the block. In the case of the inspection of material between a pro- 
ducer and a consumer, the producer and consumer should agree upon the stand- 
ard test block that is used to calibrate the machine. 

In any instance the calibrated reading of the machine shall be employed 
and the corrections from the standard blocks applied. It is good practice to 
keep the Rockwell machines agreeing to within 2 hardness numbers in the hard 
ranges and 4 hardness numbers in the soft ranges. Tests shall be made on 


>) 


. ie standard test blocks before and after a given group of readings. The average 
oor, * reading of the machine on the test blocks before and after the group of tests shall 
yi a be considered the average reading of the machine and the correction applied to 

PRECAUTIONS 
Fans 9. (a) Protection Against Vibration.—If the bench or table on which the 


Rockwell tester is mounted is subject to vibration, such as felt in the vicinity - 
of other machines, the tester should be mounted on a metal plate on sponge 
rubber at least 1 in. thick or any other type of mounting that will effectually 
eliminate vibration from the machine. Otherwise the pointer will penetrate 
farther into the material than when such vibrations are absent. 

(b) Cushioning of Latch.—If, when the operating handle is being returned 
. to its normal position, the latch operates with such a snap as to noticeably change 


ap the position of the dial pointer, felt or rubber washers should be placed under 

ae rile the trip mechanism in order to cushion this blow. If this snap is severe, differ- 
z ee ence in reading of several hardness numbers may result. 

(c) The specimens employed for hardness determinations shall be prepared 

ae with some care. The surface oxidation shall be removed and this may be 

yt accomplished by rubbing lightly with a suitable abrasive and should sheet 


metal be employed special care should be taken with material that is curved. 
The concave side of the curved metal should face toward the penetrator. If 
such specimens are reversed an error will be introduced due to the flattening 
of the metal on the anvil. 

(d) Specimens which have sufficient overhang so that they do not balance 
themselves on the anvil shall be properly supported. 

(e) In testing cylindrical specimens, a V-notch anvil shall be used and the 
penetrator applied over the axis of the rod. The specimen shall lie flat in the 

_ V-notch anvil and directly in line with the penetrator. 

(f) The penetrator and anvil should not be brought together without a 
test piece between them, otherwise the anvil will be indented and the ball 
flattened. - 

» (g) The minor load shall be applied so that the pointer approaches within 
5 divisions from top of the dial when the notch on the lower dial stem just 
bg comes in line with the edge of its sleeve. 

PET ahs (kh) The dial gage plunger shall move free without appreciable change of 
friction in any position. 

Pee Pi: (i) The time of application of the major load shall be established and 
: 3 accurately adhered to when comparing results. As a general rule an interval 
3 of full application of the major load of not more than one second is best. For 
ss soft, metals the penetration will “creep,” causing variations as high as 10 hard- 
mess numbers. With such metals the operating lever should be brought back 
ss the moment it is seen that the major load is fully applied. 
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PROPOSED REQUIREMENTS FOR SPEED OF TENSION TESTING 
OF METALLIC MATERIALS 
ay (For information and criticism only)! 

In the testing of materials up to and beyond their elastic limits, or their 
yield strength, the phenomena of plastic flow in many materials is affected by 
the rate of deformation. For such materials the rate of application of load is 
evidently a factor of some importance when their mechanical properties are to 
be determined. Preliminary research has indicated that this effect of speed of 
deformation has a more pronounced effect in some materials than in others; 
moreover, the problem is complicated by the effect of varying cross-sections 
and gage lengths given in the specifications for various metallic materials. 

While, in general testing of materials, the rate of deformation in the vicinity 
of the elastic limit, or the yield point, may be considered the fundamental 
speed factor to be considered in determining elastic limit, or yield point, yet 
for convenience in making a test it seems desirable to observe and control the 
rate of application of load to the specimen. This is justified in view of the 
fact that the rate of strain (deformation) multiplied by the modulus of elasticity 
of the material gives the rate of change of stress, measured in pounds per square 
inch. 

Experiments have shown that below the yield range nearly all the motion 
of the cross-head of a testing machine is taken up by slip of grips and deforma- 
tion of parts of the testing machine. These irregularities are so large as to 
render speed of head quite unreliable as a measure of rate of strain below the 
yield range. Therefore, it is proposed that the speed of testing within this 
range be gaged by the rate of application of stress. 


RATE OF APPLICATION OF STRESS 


=< 


1, Rate for Determining Yield Point—In tension tests the rate of applica- 
tion of stress, R, up to the yield point shall be within the following limits: 


Structural steel 24 000 + 5000 lb. per sq. in. 


Note.—This list is to be extended later as test data become available for other materials. 


2. Factors Affecting Rate-——The rate at which stress is being applied will, 
depend on a number of factors, speed of head of testing machine, method of 
attaching specimens, length and cross-section of specimens, etc. Therefore, 
one or more extra specimens should be provided with each lot to be tested to 
serve as pilot specimens in trial tests for determining the speed of head of 


. testing machine to be used to give rate of loading within the limits specified 
above. 


1 These proposed requirements have been prepared under the auspices of the Technical Com- 
mittee on Mechanical Testing by the Section on Effect of Speed of Testing, J. Hammond Smith, 
chairman. They are published for information and criticism, and communications should be addressed 
to Mr. J. H. Smith, Department of Civil Engineering, University of Pittsburgh, Pittsburgh, Pa. 

It is intended that these requirements when adopted will be added to the Tentative Methods of 
Tension Testing of Metallic Materials (E 8-27 T), see Proceedings, Am. Soc. Testing Mats., Vol. 27, 
Part I, p. 1067 (1927); also 1931 Book of A.S.T.M. Tentative Standards, p. 872 
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3. The testing machine may be operated at any convenient rate up to the 
load (well below the elastic limit or the yield point) under which the specimen 
is firmly seated in the holders, as shown by the load shown on the load indicating 
apparatus of the testing machine. 

4. Rate for Determining Tensile Strength—For determining the tensile 
strength of metallic materials the speed of the pulling head of the testing machine 
shall be considered as a satisfactory index of rate of deformation, and this speed 
shall be within the following limits: 


Note.—A table of definite values has not as yet been prepared for speed of 
head to be used in determining tensile strength, meanwhile the values given in 
Section 17 of the Tentative Methods of Tension Testing of Metallic Materials 
(A.S.T.M. Designation: E 8-27 T) of the American Society for Testing Materials,' 
should be regarded as maximum allowable values. They are probably too high for 
non-ferrous metals. 


DETERMINATION OF RATE OF INCREASE OF STRESS DuRING A TEST 


5. (a) Procedure——A specimen shall be placed in the grips of the testing 
machine and the load applied at a speed of head (or setting of valve in the case 
of a hydraulic machine) which is estimated to give the desired rate of increase 
of stress. After the specimen has been firmly seated in the grips, as shown by 
the regular increase of load, the time and the load, Li, shall be noted. The 
loading shall be continued without stopping the machine and the time at which 
some higher load, L2, below the yield point is reached shall be noted. The load 
L, may be taken at approximately 15 per cent and I, at approximately 75 per 
cent of the estimated yield point of the material. 

(b) Determinations for specimens held in wedge grips or any kind of sliding 
grips should be made at the first application of the load on the specimen, as 
subsequent loadings will be at a much higher rate for a given speed of head of 
the testing machine. 

6. Calculation.—The rate of increase of stress, R, may be calculated from 
the following formula: 


where R = the increase of stress in pounds per square inch per minute; 4. - 
A = the section area of specimen in square inches; 
L = the load interval in pounds = LZ, — 1h; 
t = the time of load interval in minutes. 


Note.—Example: A material is estimated to have an elastic limit of 36,000 
Ib. per sq. in. 

A = 0.20 sq. in. idee. 
I, = 1080 (15 per cent of 0.20 sq. in. a 36,000) ae 

= 5400 (75 cent of 0.20 
= 1.1 minutes (from experiment) 


ne. Am. Soc. Testing Mats., Vol. 27, Part I, p. 1067 (1927); also 1931 Book of A.S.T.M. 
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If the material of this example is structural meen the specification is 
satisfied. See Section 1 in which the limiting values or R for structural steel 
are 19,000 and 29,000 lb. per sq. in. per minute. 

After a few trials for a given material the machine may be calibrated in 
terms of speed of head, or of valve setting, so that further tests for determination 
of R will be unnecessary. : 
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PROPOSED DEFINITIONS OF TERMS RELATING TO METHODS 
OF TESTING! 


Elastic Limit.—The greatest stress which a material is capable of developing 
c. without a permanent deformation remaining upon complete release of the 


stress. 


NoTe.—It is a matter of experience with many materials, especially with many 
metallic materials, that using ordinary methods of testing, the values found for 
elastic limit by means of observations of permanent deformation (set) after release 
of stress do not differ widely from the values found for proportional limit, the latter 
being defined as: 

Proportional Limit.—The greatest stress which a material is capable of develop- 
ing without a deviation from the law of proportionality of stress to strain (Hooke’s 
Law). 

Since the determination of proportional limit is much more readily made than 
is the determination of elastic limit, it is customary to accept the proportional 
limit as equivalent to the elastic limit for such materials, and hence the proportional 
limit is frequently called the ‘‘ proportional elastic limit.” 

In certain specifications? of the Society, the term “Elastic Limit’’ is used to 
designate a value obtained by a test method which does not involve the release of 
stress during a test, but which does involve the determination of a limiting load at 
which there occurs an appreciable increase in rate of strain with respect to stress. 
This method may determine, for some materials, a satisfactory value of the pro- 
portional elastic limit, but the property termed ‘Yield Strength” determined by 
the ‘set method” as described below, is felt to be a more widely satisfactory and 
significant measure of the desired strength property of the material. 


Yield Strength.—The stress at which a material exhibits a specified limiting 
permanent set. 


Nore.—It is usually impracticable and probably impossible to determine the 
stress at which inelastic action in a member begins. Plastic yielding in nearly all 
members (including the specimen in a carefully controlled laboratory test) starts 
as local actions and becomes measurable only after many local internal adjustments 
and accommodations have occurred, and after a considerable portion of the member 
is affected by the yielding. 

The limit of usefulness of many materials, especially metals, in members sub- 
_ jected to approximately static loading at ordinary temperatures is therefore deter- 
_ mined by a measurable value of plastic yielding of the material above which the 


1 These proposed definitions have been prepared under the auspices fo the Technical Committee 
on Mechanical Testing by the Section on Elastic Strength of Materials, F. B. Seely, chairman. They 
are published for information and criticism, and communications should be addressed to Mr. F. B. Seely, 
University of Illinois, Urbana, IIl. 

These proposed definitions are a proposed revision of the Tentative Definitions of Terms Relating 
to Methods of Testing (E 6-30 T), see Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1263 
(1930); also 1931 Book of A.S.T.M. Tentative Standards, p. 898. ro! ee 
2 See 1930 Book of A.S.T.M. Standards, Part I, p. 180. 
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material is considered to be damaged and below which the damaging effects are — 
considered to be negligible. 


The following methods are recommended for determining the yield strength 
of a material: 

1. For material that has a “‘sharp-kneed” stress-strain diagram and hence 

_ exhibits at a certain stress the special characteristic of yielding without increase 
in stress. Two satisfactory methods are in use: 

(a) The “Drop of the Beam” Method.—In this method the load is applied 
to the specimen at a steady rate of increase and the operator keeps the beam 
in balance by running out the poise at approximately a steady rate. When the 

yield strength of the material is reached the increase of load stops, but the 
operator runs the poise a trifle beyond the balance position, and the beam of 
the machine drops for a brief but appreciable interval of time. In a machine 
fitted with a self-indicating load-measuring device, there is a sudden halt of 
the load-indicating pointer corresponding to the drop of the beam. The load 
at the “halt” or the “drop” is recorded, and the corresponding stress is taken 
as the yield strength. This method of determining the yield strength requires — 
only one man to conduct a test. 

(b) Total Strain Method Using Dividers —This method is frequently called _ 
the “dividers method.” In this method an observer with a pair of dividers 
or other suitable apparatus, watches for visible elongation between two section 
marks on the specimen. When visible stretch is observed, the load at that 


instant is noted, and the stress corresponding to the load is taken as the yield 
strength. 


Note on Yield Point-—The above two methods determine what is usually called 
the yield point which is commonly defined as follows: 

Yield Point.—The stress in a material at which there occurs a marked increase 
in strain without an increase in stress. 

It should be noted that only materials that exhibit this unique phenomenon of 
yielding have a yield point. The term yield point should not be used in connection 


with material whose stress-strain curve in the region of yield & is a smooth curve of 
gradual curvature. 


2. For material whose stress-strain diagram in the region of yield is a 
smooth curve of gradual curvature. 

(a) The Set Method.—This method can be used, if desired, for materials 
having ‘‘sharp-kneed”’ stress-strain diagrams, but is especially adapted to 
materials whose stress-strain diagram in the yield range is a smooth curve of 
gradual curvature. 

For nearly all materials, if at any point on the stress-strain diagram such 
as r in Fig. 1, the load is released the diagram for decreasing load will follow a 
line, rm, approximately parallel to the initial portion, OA, of the diagram for 
increasing load. Om will then give the approximate value of the permanent 
set after the release of the stress OR. The value of this set is given in per- 
centage of original gage length. Thus to determine the yield strength by the 
“set method,” it is necessary to secure data (autographic or numerical) from 
which a stress-strain diagram may be drawn. Then with the stress-strain 
diagram (Fig. 1) lay off Om equal to the specified value of the set, and draw 
mn parallel to OA and thus locate r, the intersection of mn with the stress- 
strain diagram. Draw Rr parallel to the X axis and then OR gives the value of 
the yield strength. nit te "tam 
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In reporting values of yield strength obtained by this method, the speci- 
fied value of “set” used should be stated in parentheses after the term yield 
strength. Thus: 

Yield strength (set = 0.1 per cent) = 52,000 Ib. per sq. in. indicates that 
at a stress of 52,000 lb. per sq. in. the approximate permanent set of the material 
reached the value of 0.1 per cent of the original gage length.! 

In using this method, an extensometer reading to 0.0001 in. per inch of 
gage length would be sufficiently sensitive for most materials. It will be 
observed that the elastic limit and proportional limit are special values of the 
yield strength in which the specified limiting¥set is not measurable with the 
instruments used and hence is considered to be zero. 

aig 
is 


i 


‘Om = Specified Set 
Fic. 1.—Stress-Strain Diagram. to Monts 
(b) Approximate Method Without Stress-Sirain Diagram—For tests to 
determine the acceptance or rejection of material whose stress-strain character- 
istics are well known from previous tests of similar material in which stress- 
strain diagrams were plotted, the total strain corresponding to the stress at 
which the specified permanent set occurs will be known within satisfactory 
limits; therefore, in such tests a specified total strain may be used, and the 
stress on the specimen, when this total strain is reached, is the value of the 
yield strength. The total strain can be obtained satisfactorily by use of an 
extensometer or in some cases by use of dividers particularly if the surface of 
the specimen is prepared so that the line made by the dividers is a fine line 
and if it is observed through a reading glass. But it is recommended that this 
approximate method be used only after agreement between producer and con- 
sumer, with the understanding that check tests be made for obtaining stress- 
strain diagrams for use with the set method to settle any misunderstandings. 


1A value of 0.20 per cent of the gage length has been used rather widely for metals, 
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A FURTHER RESUME OF THE NOTCHED-BAR IMPACT . 
TEST IN THE LIGHT OF PRESENT KNOWLEDGE 


1. From discussions which the members of the Section on Impact 

_ Testing of Committee E-1 have had, it was thought desirable to include 

some information on the notched-bar impact test as regards (a) ability | 

_ to detect flaws and (0) latest information from papers published by the a 
New International Association for Testing Materials. 


er 


Ability to Detect Flaws: magento olf 


It is now generally recognized that the notched-bar impact test, 
although giving arbitrary values which in the light of present knowledge 
cannot be used directly in design, still is valuable as a control test for 
materials. In most of the structural nickel-chromium steels, it has 
been known for many years that when such steels are slowly cooled 
from 600° C., the notched-bar impact value is very low as compared 
with the same steel rapidly cooled from the tempering temperature. 
The tensile strength values, however, remain the same for both condi- 
tions.t. An explanation? has now been advanced to account for this | 
phenomenon of temperature brittleness. It has been suggested that 
alpha-iron may at higher tempering temperatures dissolve an appre- 
ciable amount of carbide which on quenching is retained in solid 
solution but which on slow cooling is redeposited at the grain bounda- 
ries, giving rise to a brittle network throughout the mass. 

As far as it affects control of heat treatment, the notched-bar = 
impact test appears to have a real place in the field of testing. 

The value of the test in its ability to detect flaws seems also well 
established. Mr. W. Rosenhain® in discussing the paper by Chasyy 
and Cornu-Thenard stated: 

The test emphasized, however, the conclusion that when a really important 
variation was obtained in the impact figure, that is, a variation of 20 to 40 
per cent or even 60 per cent, then a result was obtained which meant something 


extraordinarily definite and important. He (Dr. Rosenhain) was not exceeding _ 
a conservative statement of the facts when he said that in any experience extend- _ 


1F, C. Langenberg and N. Richardson, “Significance of Impact Test,” Proceedings, Am. Soc. 
Testing Mats., Vol. 22, Part II, p. 131 (1922). 

2J. H. Andrew and H. A. Dickie, ‘‘A Physical Investigation into the Causes of Temperature 
Brittleness,”” Journal, Iron and Steel Inst., Vol. 2, p. 359 (1926). 


3 Discussion by W. Rosenhain on paper by Charpy and Cornu-Thenard, Journal, Iron and Steel 
Inst., Vol. 11, p. 105 (1917). 
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ing over a large number of cases of failure in steel, he had yet to find an example 
where a piece of steel which had really behaved badly in practice had given a 
good impact figure. The value of the impact test could not always be judged 
on an absolute standard but if it was found that ordinary heat treatment could 
and did improve steel to a very large extent under the impact test although it 
might not improve it to any large extent under the ordinary tensile test, he 
thought that was very conclusive evidence that there was something wrong 
_ with that steel in the condition in which it was used. 


Another case where failure in service of a nickel-chrome steel 
forging was found to reveal low notched-bar impact values was quoted 
by F. C. Langenberg and N. Richardson.! In this case the notched- 
bar values were doubled by heat treatment but the tensile values 
remained practically unchanged. In this paper, these authors state: 


No component of a gun, such as the jacket or tube, which has ruptured in 
service from a cause which cannot definitely be assigned to defective ammuni- 
tion, excessive powder pressures, etc., has shown an impact value exceeding 
6 ft-lb. on specimens tested in a small Charpy impact machine. It has there- 

_ fore become the practice of Watertown Arsenal to take impact tests from all 
components of a gun and, regardless of their ordinary tensile properties and the 
acceptability of the forging as judged from this test, no piece is accepted unless 
the results on the small Charpy impact machine show a value of at least 6 ft-lb. 


Recent publications on impact seem to confirm this view. For 
example, R. H. Greaves? comments as follows: 

It was stated as the experience of the Research Department at Woolwich, 
in 1920 that the number of cases investigated in which material has failed in 
service by cracking or fracture of some kind, and in which it has been found to 


give poor results in notch-bar tests, is much too large for the association to be 
accidental. Further experience of the last ten years has confirmed this view. 


So that again we have certain evidence that this test is able to 
“detect faulty material. In other words, low impact values per second 
may not mean liability to give failure in service but impact values 
very much lower than what can be obtained by proper heat treatment 
appear to be dangerous. 

(b) Latest Information® from Publications of New International 
Association for Testing Materials.—Considerable work has been done 
in Europe recently on impact, and some mention will now be made 
of this work, particularly as to that to be presented at the Zurich 
meeting of the International Association for Testing Materials to be 
held September 6 to 12, 1931. Mailander has found a transition zone 

_ from high to low impact values by varying the width of the test speci- 
1 Loc. cit., p. 135. 
2? R. H. Greaves, “* Meaning of the Notched-Bar Impact Test for Investigation and for Acceptance 


Test Purposes,” First Communications, New Internat. Assn. Testing Mats., Group A, p. 225 (1930). 
* Prepared by R. E. Peterson, Research Laboratories, Westinghouse Electric and Mfg. Co. 


4 = 
4 
fom 
* 


ON Novem Ban Impact TEST  ~ 607 


men (see Fig. 1). The high values are characterized by considerable 
deformation and a fracture of granular appearance. In the former 
case, considerable plastic flow due to slip under shearing stress takes 
place and in the latter case, cohesion failure occurs under the action 
of “‘triple-tension”’ stress.1 

Moser investigated the effect of variation of dimensions of the 
test piece on impact values. One of his conclusions was that the 
maximum volume of deformation was constant for a given test speci- 
men for all metals, and also proportional to the width of the test 
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Width, mm. 
Fic. 1.—Relation of Impact Value and Width of Test Specimen. 


specimen if this dimension only were changed. Sauerwald and 
Wieland working with non-ferrous metals have disputed Moser’s 
generalization. 

It is obvious that further research is needed along the lines indi- 
cated above. Such work would undoubtedly have an important 
bearing on future standardization. 


Respectfully submitted on behalf of the Section on Impact 
Testing, 


1“Triple-tension” stress exists when om three principal stresses on a particle (along axes X, Y 
and Z) are all tensile stresses. 
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_ MEASUREMENT OF THICKNESS OF TEXTILES AND SIMILAR 
4 MATERIALS 


f 


9 By W. E. Emtey! 


- 


Thickness is defined in the dictionary as the least of the three dimensions 
of an object. For ordinary purposes, this definition is ample. We speak of the 
thickness of a plank as two inches or the thickness of a wedge as varying from 
three inches to zero, and are sure that we shall be correctly understood. On 
stopping to analyze such statements, we find that they are based on the time- 
honored practice of measuring thickness by laying a scale against the object, 
and that they include the idea of a reasonable tolerance. 

Because of limitations of the human eye, the scale method of measuring 
thickness cannot be used without some magnifying device where a precision 
greater than about 0.01 in. is necessary. An optical magnifying device will 
enable us to see the division on the scale with sufficient precision, but at the 
same timc it emphasizes the fact that the surfaces of the object are not plane. 
When the unevenness of the surfaces is beyond the permissible tolerance then 
the object has many different thicknesses, and we are compelled to select more 
or less arbitrarily two points in the two surfaces and take the thickness of the 
object as the distance between these points. Unless the locations of these points 
can be exactly described, it is probable that another operator will select two 
different points, and thus fail to check our measurements. 

Optical methods can be relied upon to measure distances correctly but 
usually some auxiliary mechanical contrivance is required to define the end 
points. This is one of the factors which has limited the general adoption of 
optical instruments for thickness measurements. Other factors are the care and 
skill required for their manipulation, their relatively high cost, and their lack 
of ruggedness. 

Where a precision greater than 0.01 in. is required, the principle involved 
in the machinists’ micrometer has been found useful. The object is gripped 
between two plane, parallel jaws, and the distance between the jaws is indicated 
through a mechanical magnifying device. Instead of compelling the operator to 
select two points in the surfaces of the object, this method selects, more or less 
automatically, the positions of two parallel planes making contact with the ob- 
ject and defines thickness as the distance between these planes. 

The force exerted through the jaws when gripping the object is counter- 
acted by the elastic properties of the object, and these are functions of the elastic 
properties of the material and the size and shape of the object. The elastic 
properties of the object are beyond the control of the operator, but it is possible 
to control the force exerted on the jaws and to this extent control the positions 
of the defined planes between which the thickness is measured. 

Measuring the thickness of a piece of metal by means of a machinists’ 
micrometer is a special case where the object is so nearly incompressible that 
any small differences in the force used by the operator will not affect the results 


1 Chief, Division of Fibrous and Organic Materials, U. S. Bureau of Standards, Washington, D.C. 
(608) 
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beyond the degree of precision required. The magnitude of the force used in 
operating the instrument is both variable and unknown. The positions of the 
defined planes are therefore also variable and unknown unless the object is 
practically incompressible. If the object is more highly compressible, then the 
precision will be of correspondingly lower degree. That a low degree of preci- 
sion is sometimes satisfactory may be inferred from the fact that this method 
is recommended for measuring the thickness of such highly compressible mate- 
rials as asbestos tape! and rubber gloves.? It is to be hoped that this low degree 
of precision was taken into account when setting the tolerances in these speci- 
fications. 

A newer type of machinists’ micrometer is provided with a ratchet which 
limits the amount of force which the operator can apply. 

The instrument commonly used for measuring the thickness of highly 
compressible materials is called a thickness gage. It may be considered as an 
adaptation of the machinists’ micrometer, in which one jaw is represented by a 
horizontal anvil and the other by a presser foot which is free to move in a vertical 
direction. The object is laid on the anvil and the presser foot lowered until it 
rests on the object. The distance between the anvil and presser foot is magnified 
mechanically. It will be seen that this instrument fits the description given 
above; that its use defines two parallel planes in contact with the object, and 
that the positions of these planes depend upon the elastic properties of the object 
and the force exerted through the presser foot. 

In some of the older types, the presser foot was curved instead of plane. 
Theoretically, thickness might just as well be defined as the distance between 
the lowest point of the curved presser foot and the plane anvil as the distance 
between two planes. It was also argued that the use of a curved foot made it 
unnecessary to exert that care in maintenance which is required to make sure 
that the surface of a plane foot is always parallel to the surface of the anvil. 
However, this type has fallen into disuse, probably because it gave too great 
emphasis to small differences in the elastic properties of the objects. 

In another type, the presser foot is operated by means of a spring. The 
thicker the object, the more the spring is compressed and the greater the force 
it exerts on the presser foot. Instead of having this force either automatically 
fixed or subject to the control of the operator, this design causes the force to 
vary with any change in the very dimension which is being measured and is, 
therefore, like the machinists’ micrometer in that precise measurements can 
be made only when the object is practically incompressible. It is required for 
measuring the thickness of untreated insulating paper* and varnished cloth and 
varnished cloth tape,‘ although work is now under way in Committee D-9 on 
Electrical Insulating Materials towards standardizing the use of the }-in. 
machinists’ type micrometer for these materials. It is also recommended for 


1See Tentative Specifications and Test Methods for Asbestos Tape for Electrical Purposes (D 
315-31 T), p. 996. 

2 See Standard Specifications for Rubber Gloves for Electrical Workers on Apparatus or Circuits 
not Exceeding 3000 Volts to Ground (D 120-23), 1930 Book of A.S.T.M. Standards, Part II, p. 1023. 

*See Tentative Specifications for Testing Untreated Paper Used in Electrical Insulation (D 202 
-30 T), Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1197 (1930); also 1931 Book of 
A.S.T.M., Tentative Standards, p. 661. 

‘See Tentative Methods of Testing Varnished Cloths and Varnished Cloth Tapes Used in Elec- 
trical Insulation (D 295 — 29 T), Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 786 (1929); 
also 1931 Book of A.S.T.M. Tentative Standards, p. 706. 
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testing felted and woven fabrics saturated with bituminous substances for use 
in waterproofing and roofing.' 


In the type in most general use, the presser foot is operated by gravity. | 


The force is fixed by the weight of the foot and the movable parts connected 
with it, and the force of the small spring used to take up the backlash of the 


gears. The area of the foot is circular and smaller than the anvil, so that the 
pressure exerted on the object per unit area is equal to the weight of the foot 


(and movable parts) divided by its area. 
. In the specifications for cord tire fabrics? and for tire fabrics other than 
cord,’ it is required that the presser foot shall be dropped } in. on to the object. 
This adds a dynamic force to the static force exerted by gravity on the presser 
foot. The magnitude of the dynamic force is dependent upon the height through 
which the foot falls. The } in. is to be measured from the upper surface of the 
object, and the position of this surface must therefore be known. But the object 
is lying on the anvil, which fixes the position of its lower surface. If the position 
of the upper surface is also known, it would seem that the thickness of the object 
must be known, and any further measurement would be superfluous. 

The weight of the presser foot and its area are controllable; the weight can 
be increased by putting a load on the plunger which carries the foot, and numer- 
ous feet of different sizes can be made interchangeable for the same plunger. 
Many combinations of these two factors are nowin use, and attempts to stand- 
ardize them for particular industries are now under way. ‘Thus the rubber 
industry has pretty well standardized on a foot } in. in diameter weighing 9 oz.; 
the textile industry is attempting to adopt a foot # in. in diameter weighing 6 oz. 
Many varieties are still carried on the books, however, as, for example: 

A }-in. 9-0z. foot is specified for rubber products in general,‘ while for rubber 
gloves, the foot is 4 in. in diameter, and the pressure must be such that the glove 
will “‘slip without stretching.’ 

For woven textiles a }-in., 6-oz. foot is required,* but for varnished cloth 
tape the foot is 4 in. in diameter, actuated by a spring;’ for friction tape a }-in. 
9-0z. foot is required;* for silk and cotton tape, the foot must be y% in. to 3 in. 
in diameter, but no load is specified;® for tire cord, a 3-in., 4-0z. foot is dropped 
4 in. onto the surface of the specimen; for tire fabric a 3-in., 6-o0z. foot is 
dropped } in. onto the surface of the specimen. 

1See Standard Methods of Testing Felted and Woven Fabrics Saturated with Bituminous 
Substances for Use in Waterproofing and Roofing (D 146-27), 1930 Book of A.S.T.M. Standards, 
Part II, p. 970. 

See Standard Specifications for Tolerances and Test Methods for Tire Cord, Woven and on 
Cones (D 179 — 30), 1930 Book of A.S.T.M. Standards, Part II, p. 1085. 

* See Standard Specifications for Tolerances and Test Methods for Tire Fabrics other than Cord 
Fabrics (D 122 - 30), 1930 Book of A.S.T.M. Standards, Part II, p. 1081. 

‘See Standard Methods of Testing Rubber Products (D 15-24), 1930 Book of A.S.T.M. Stand- 
ards, Part II, p. 1040. 

5 See Standard Specifications for Rubber Gloves for Electrical Workers on Apparatus or Circuits 
not Exceeding 3000 Volts to Ground (D 120 - 23), 1930 Book of A.S.T.M. Standards, Part II, p. 1023. 

* See Standard General Methods of Testing Woven Textile Fabrics (D 39-27), 1930 Book of 
A.S.T.M. Standards, Part II, p. 1102. 

7 See Tentative Methods of Testing Varnished Cloths and Varnished Cloth Tapes Used in Elect- 
rical Insulation (D 295 — 29 T), Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 786 (1929); 
also 1931 Book of A.S.T.M. Tentative Standards, p. 706. 

*See Standard Specifications for Friction Tape for General Use for Electrical Purposes (D 69 - 
28), 1930 k of A.S.T.M. Standards, Part II, p. 1036. 

* See’ Standard Specifications for Tolerances and Test Methods for Electrical Silk and Cotton 
Tapes’ (D259 ~— 27), 1930 Book of A.S.T.M. Standards, Part II, p. 1093. 

1 See Standard Specifications for Tolerances and Test Methods for Tire Cord, Woven and on 
Cones (D 179 - 30), 1930 Book of A.S.T.M. Standards, Part II, p. 1085. 
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For electrical insulating materials a }-in. foot on a ratchet micrometer is — 
-required;! the methods specified for rubber gloves, friction tape, and silk and 
cotton tape are cited above; for asbestos tape, the foot shall be y to } in. in 
_ diameter and the pressure such that the specimen will ‘‘slip without stretching,’’ 
_ for rubber tape the 3-in., 9-0z. foot is specified. 
The situation thus disclosed i is indefensibly confusing and must obviously 
be a prolific source of errors. The measurement of thickness is usually considered 
to be so simple that it is entrusted to the least experienced operators. But if 
. _ various kinds of materials are to be measured, as in a commercial testing labora- 
tory, or in the purchase department of a corporation, extr me care is required _ 
to match each material with its proper measuring device. While the situation 
is in the present chaotic condition, it would seem opportune to try to adopt one 
} single design of gage to be used by all industries. 


The presser foot should be large enough so that it will not sink into the — 
object unduly, and small enough so that any slight lack of parallelism with the 
anvil will not be too significant. It is noted that several of the specifications 
call for “‘a pressure of 8 oz.” This statement is ambiguous, in that the reader 
cannot tell whether he should use a load of 8 oz. or a pressure of 8 oz. per sq. in. 
The former condition can be met and the latter ambiguity avoided by making 
the area of the presser foot 1 sq. in. 

The indentation of the foot into the specimen is not a straight-line function 
of the pressure. At light pressures, small increments of pressure cause larger 
increments of deformation than is the case at heavier pressures. The pressure 
used should therefore be great enough so that a variation within a reasonable 
tolerance will make no significant difference in the indentation. Based on the 
properties of the materials as studied in the laboratory and on the designs of 
gages now in use, it seems that a pressure of 2 Ib. per sq. in. will meet this require- 
ment. If the presser foot is 1 sq. in. in area, then the weight of the foot and 
supporting plunger should be 2 Ib. It is believed that with this weight, the — 
friction between the plunger and its guides will be negligible. 

A standard gage for use in measuring the thickness of any material might 
therefore be specified as follows: The anvil shall be plane and not less than 1} in. 
in diameter. The presser foot shall be plane to 0.00005 in., parallel to the anvil 
within 0.0002 in., have a diameter of 1.1284 in. 0.0005 in., and the total weight 
of the foot and the movable parts connected therewith shall be 2 lb. +0.001 Ib. 
These tolerances are based empirically on good machine shop practice. 

The usual type of machinists’ micrometer, and the other types of gages 
now in use, may be satisfactory in special cases. The operator should consider 
the limitations of the instrument and the elastic properties of the specimen and 
decide whether or not the measurements are likely to fall within the permissible 
tolerances. 

Thickness can therefore be defined to mean the distance between the plane, 
parallel jaws of the testing instrument when they are in contact with the object 
and under a pressure of 2 Ib. per sq. in. 


1See Tentative Methods of Testing Sheet and Tape Insulating Materials for Dielectric Strength 
(D 149-31 T), p. 867. 


2See Tentative Specifications and Test Methods for Asbestos Tape for Electrical nell . - 
(D 315-31 T), p. 996. 7 
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“a During the year, Committee E-4 has held three meetings as 
follows: in Atlantic City on June 24, 1930, in New York City on 
February 17, 1931, and in Pittsburgh, on March 19, 1931. 

; The chairman appointed Mr. H. A. Anderson of the Western 

Electric Co., Inc., to succeed Mr. R. S. Dean as chairman of the 

special committee to obtain micrographs showing the spheroidization 


high-speed steels. 


Mr. C. J. Tobin has been appointed as chairman of a special 
- committee to investigate the advisability of preparing grain size 
_ charts or standards for steel. 

Committee E-9 on Correlation of Research referred to Com- 
mittee E-4 the question of the desirability of undertaking an investi- 
gation of the influence of metallographic characteristics of metals 
and alloys upon the mechanical properties. The subject has been 
_ discussed at meetings of the committee and it has been agreed to 
cooperate in supplying information on the metallographic character- 
istics of materials upon the request of other committees of the Society. 

On November 18, 1930, ballots were sent to the members of the 
committee relative to recommending the submission of the Standard 
Rules Governing the Preparation of Micrographs of Metals and 
Alloys, Including Recommended Practice for Photography as Applied 
to Metallography (E 2-30) to the American Standards Association 
for approval as American Standard under the Proprietary Sponsor- 
ship Method of A.S.A procedure. Forty members returned their 
ballots; of whom 37 voted affirmatively, none negatively and 3 
refrained from voting. 


ACTIVITIES OF SUBCOMMITTEES 


seas Subcommitiee I on Selection and Preparation of Samples (E. H. 
Dix, Jr., chairman).—This subcommittee has continued its efforts to 
obtain a source of supply of polishing cloth. A cloth known as 
“‘kitten’s ear broadcloth” stocked by the Horne Co. of Pittsburgh 
has been found to be generally satisfactory. Kersey cloth was 
reported as being in general use in some laboratories. 

The use of sulfur as a mounting material for some specimens 
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This subcommittee still has under consideration the revision of 
the Standard Methods of Metallographic Testing of Iron and Steel 
(E 3-24) and the Standard Methods of Metallographic Testing of _ 
Non-Ferrous Metals and Alloys (E 5-27). } 

q Subcommitiee II on Nomenclature and Definitions (Arthur Phillips, — 
chairman).—The definition of the terms “grain,” “alpha brass,” and 

_ “beta brass” are under consideration. 

: Subcommittee IV on Photography (H. S. Rawdon, chairman).— 

_ This subcommittee is considering a revision of the Recommended 

Practice for Photography as Applied to Metallography appearing in 
the Standard Rules Governing the Preparation of Micrographs of 
of Metals and Alloys (E 2-30). It was voted at the meeting in 
Pittsburgh to recommend the use of an 8-mm. objective with the 
74X or other suitable eye piece for a magnification of 250 diameters. 
It was also voted that a magnification of 250 diameters be substi- 
tuted for 200 diameters in the list of standard magnifications in the 
Standard Rules Governing the Preparation of Micrographs of Metals — 
and Alloys (E 2-30). A re-survey of the whole field of selection of 
lenses for different magnifications was requested of this subcommittee. 
This study will include the definition of the word “macrograph,” as — 
it is the opinion of several members that this term should include 
magnifications up to 20 or 25 diameters. 

Subcommittee VI on X-ray Crystal Analysis (L. W. McKeehan, 
chairman).—The members of Subcommittee VI have been mutually 
helpful in the collection of information regarding methods and appa- 
ratus. Four new members have been added to this subcommittee. 

G. L. Clark has been at work on the X-ray measurements on 
grain size, looking toward the preparation of a paper on this subject — 
for presentation before the Society. H. H. Lester has been engaged 
in an X-ray study of welds. 

The chairman has suggested that inasmuch as Subcommittee VI | 
covers a broader field than the one implied by the present name © 
the name of the subcommittee be changed to ‘Subcommittee on 
X-ray Methods.” If this is acceptable and approved by the ballot 
on this report, the change of name will be effected. 


' 
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This report has been submitted to letter ballot of the committee, 
which consists of 52 members; 38 members returned their ballots, 


of whom 36 have voted affirmatively and 1 negatively. 


Respectfully submitted on behalf of the committee, 
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PAPERS AND PUBLICATIONS 


This annual report of Committee E-6 covers a wide activity in 
the field of Society papers and publications. The planning of the 
program of the annual meeting is always, of course, the item of greatest 


importance and is taken up first. 


Program of 1931 Annual Meeting: i" 
Probably the outstanding feature of the program for this meeting 
is the fact that it contains joint sessions with three societies: with 
the American Society of Mechanical Engineers in two sessions com- 
prising the Symposium on Effect of Temperature on the Properties 
of Metals; with the American Foundrymen’s Association in one ses- 
sion comprising the Symposium on Malleable Castings; and with the 
Western Society of Engineers in a session devoted to a discussion of 
“The Economic Significance of Specifications for Materials.” In 
holding these joint sessions the Society recognizes the advantages of 
cooperation with its sister technical societies engaged in related fields 

_ of industry. 

: The Symposium on Effect of Temperature on the Properties of 
_ Metals is by far the largest effort of its kind ever undertaken by our 
Society. It was planned and carried through by the Joint A.S.M.E.- 
_A.S.T.M. Research Committee on Effect of Temperature on the 
Properties of Metals; it constitutes an authoritative résumé of (1) 
- engineering trends and requirements for metals at high and low tem- 
peratures and (2) properties of available metals for high- and low- 
temperature service. It comprises 28 papers published jointly by 
the two societies in a bound book of 620 pages. A novel plan of 
- conducting the symposium is being tried, whereby none of the papers 
will be individually presented by their authors; instead the papers 
in each of the two groups will be summarized by two reviewers, 
following which the subject will be thrown open for general discussion. 
The Papers Committee wishes to express its appreciation of the 
services rendered by the Joint Committee in the compilation of the 
symposium and particularly of the work of H. W. Gillett, a member 
of the Research Committee and chairman of the Symposium 
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The Symposium on Malleable Iron Castings is the first of several 
that have been planned by the American Foundrymen’s Association 
and our Society for the purpose of providing the engineering profes- 
sion with authoritative data in concise form on the properties of mal- 
leable castings produced by the best present methods of production. 
The field of malleable castings was chosen for this year’s program 
and the general symposium has been in the charge of the following 
committee: R. E. Kennedy, W. P. Putnam, F. M. Robbins, H. A. 
Schwartz, Enrique Touceda, I. R. Valentine, O. B. Zimmerman and 
C. L. Warwick, chairman. Publication of the symposium is being 
undertaken jointly by the A.F.A. and A.S.T.M. 

In 1932 it is planned to cover in this way the subject of steel 
castings, to be followed in subsequent years by gray iron and other 
iron castings; and castings of various non-ferrous metals and alloys. 

The Society is particularly pleased at the opportunity that a 
meeting in Chicago has afforded of joining with the Western Society 
of Engineers in a program devoted to consideration of the economic 
significance of certain features of the work of the A.'S.T.M. We 
have appreciated the hearty support that has been given by the 
Western Society of Engineers both in the development of the program 
and in arrangements for participation of members of the W.S.E. 

There has been arranged under the sponsorship of the Society’s 
Coordinating Committee on Weathering Characteristics of Masonry 
Materials (comprising representatives of five interested A.S.T.M. 
committees) a symposium on this subject, in which it has been sought 
to bring out available information on the weathering of masonry mate- 
rials and to emphasize those phases which require further study and 
on which information is lacking. 

Another committee of the Society has sponsored a feature of the 
program, namely, a Symposium on Abrasion Testing of Rubber, 
undertaken by Committee D-11 on Rubber Products. This sym- 
posium continues the work begun by this committee a year ago to 
stimulate the presentation before the Society of papers dealing with 
the testing and properties of rubber products. 

In addition to these several features, the program contains 
reports from nearly all of the standing and research committees and 
from several sectional committees under A.S.A. procedure for which 
the A.S.T.M. is sponsor. The total number of reports on the program 
is 48. 

The technical papers on the program, in addition to those already 
mentioned in connection with the several symposiums, cover many of 
the materials fields in which the Society is engaged, including cement 
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and concrete, masonry building materials, corrosion and fatigue of 
metals, iron and steel, magnetics, paints, paving materials and testing. 

The total number of papers is 84, making 132 items on the pro- 
gram. This number takes no account of quite a few technical papers 
relating specifically to committee activities that have been appended 
to the reports of respective committees. These have been listed sep- 
arately on the program to the number of 13. 

It has not been possible to preprint everything for the meeting, 
due partly to budgetary limitations and partly to the fact that quite a 
number of papers were received so late as not to leave adequate time 
for editing and publication. However, all but three committee reports 
have been printed, including all reports that contain any recommen- 
dations affecting standards and tentative standards. Since the entire 
success of the High-Temperature Symposium as it is to be presented 
depended on advance distribution of the papers, special effort was made 
to preprint these papers. Although their volume was much greater 
than was at first anticipated and some of the papers contained exten- 
sive and difficult tabular matter, the entire group of 28 papers was 
published and distributed on June 5. 

As usual, the preprints were distributed to the members in ad- 
vance of the meeting in two installments and a third installment is 
being distributed during the week of the meeting. 

The following table gives statistical information on preprinting: 


REPORTS PAPERS TOTAL 
NUMBER PAGES NUMBER PAGES NUMBER PAGES 


67 1168 112 1837 
18 311 20 334 


— — 


85 1479 132 2171 


* Due to the presence of the High-Temperature Symposium the 
above figures dwarf even those of last year’s annual meeting, the 
program of which contained 127 items, of which 106 were preprinted, 
comprising 1379 pages. 


Papers for Pittsburgh Regional Meeting: 


The papers for the second Regional Meeting of the Society held 
March, 1931, at Pittsburgh, constituted a Symposium on Welding 
planned jointly by the Pittsburgh District Committee and the Com- 
mittee on Papers and Publications. The titles and authors of the 
eleven papers comprising the Symposium are given below: 
General Survey of Welding Processes—F. T. Llewellyn. 
Welding Processes Applicable to Aluminum—W. M. Dunlap. 


The Quality of Materials for Fusion Welding—C. R. Texter and F. N. 
Speller. 
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yf Modern Application of Arc Welding—A. M. Candy. yvit 

. Recent Developments in Gas Weiding and Cutting—E. J. W. Egger. 

4 Stethoscopic Examination of Welded Products—J. R. Dawson. 

4 Tests of Welding Made by the Watertown Arsenal—G. F. Jenks. 

cS Gamma Ray Testing of Welds—G. E. Doan. 

d Magnetic Methods of Testing Butt Welds—T. R. Watts. 

)- Fatigue and Impact Testing of Welded Products—T. M. Jasper. 

| Welding Inspection—R. Kraus. 

g, Of these eleven papers eight were printed in advance. All the 

a papers with discussion will be reprinted in a single pamphlet of ap- 

ne proximately 180 pages and sold to members at special prices. 

ts 

n- Selected A.S.T.M. Standards for Students: 

re A year ago the committee reported in detail on the inauguration 

ed of the plan of publishing for the use of students in technical schools 

de a selection of 24 specifications and methods of test representing a 

er cross-section of A.S.T.M. standards that would seem to be of maxi- 

n- mum usefulness for this purpose. Two printings of the first edition, 

as totaling 3000 copies, were made in 1930, which it is expected will 
meet requirements for the balance of 1931. In planning the contents 

id- of the second edition, consideration is being given to a number of | 

is suggestions for modifications and enlargement that have been received 
by the committee. 

The above selection of standards has comprised those of interest _ 

primarily to engineering students and to students taking courses in — 

a materials testing. A special committee of the Papers Committee, 

wah comprising C. S. Reeve, chairman, R. L. Hallett and A. W. Carpenter, — 

Te has been at work during the year in planning a companion “student 

171 pamphlet” containing standards of more particular interest to stu- — 
dents in chemistry, chemical engineering, metallurgy and allied fields. 

he A provisional list of such standards totali imately 20 

te provisional list of such standards totaling approximately 200 pages 

ed has been compiled and the committee is now engaged in consulting 

a a number of professors of chemical engineering and of metallurgy 
concerning the acceptability of such a pamphlet for use in their 
courses. If favorable responses are received the pamphlet will prob- 

eld ably be published towards the end of the year. 

the The regular publication activities carried on during the year are 


referred to in the annual report of the Executive Committee based — 
upon information supplied by the Papers and Publications Committee. | 

Special mention, however, should be made of the new procedure ; 
now in effect whereby reports of committees presented to the Execu- 
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tive Committee between annual meetings of the Society may be 
printed at once and copies made available to all members of the 
Society who request them. During the past year two such reports, 
one from Committee A-1 on Steel and the other from Committee C-10 
on Hollow Masonry Building Units, were printed and distributed. 

In addition the Papers and Publications Committee publishes 
new tentative standards or amendments of existing tentative stand- 
ards submitted by the standing committees between annual meetings 
and approved by Committee E-10 on Standards. 


In the past year the following tentative standards were thus 
published: 


Tentative Specifications for Structural Steel for Ships (A 131-31 T) 

Tentative Specifications for Ferro-Molybdenum (A 132 - 31 T) 

Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 
a Private Fire Department Use (D 296-31 T) 


Tentative Method of Test for Hardness of Rubber (D 314-31 T) © ante 


Papers Presented at Committee Meetings: wags 


The following papers have been reported to the Papers Commit- 
tee as having been presented at committee meetings during the year: 
At the meeting of Committee D-1 on Preservative Coatings for 
Structural Materials; Subcommittee VIII: 


Recent Developments in the Mechanical Control of the Carbon Arc and 
Its Possible Application in Accelerated Weathering—M. J. Dorcas. 

Comparison of the Results of Exposures of Some Varnishes, Lacquers and 
Enamels in Different Accelerated Weathering Units—W. R. Fuller. 

Comparison of the Results of Exposures of Representative Oil Paints with 
Especial Reference to the Influence of the Type of Wood Used as a 
Test Panel—F. C. Schmutz. 


7 


At the meeting of Committee D-13 on Textile Materials in Boston on 
October 16 and 17: bys] 


The Newer Developments in Textile Microscopy—E. R. Schwarz. vu es 
Future Textile Laboratory Practice—G. B. Haven. 


1 


Respectfully submitted on behalf of the committee, _ 


C. L. WARWICK, 
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NOMENCLATURE AND DEFINITIONS 
ie 

The past year in the work of Committee E-8 on Nomenclature 
and Definitions has seen the organization of two new subcommittees, 
one on Definition of Coke to harmonize definitions prepared by Com- 
mittees D-5 on Coal and Coke and D-2 on Petroleum Products and 
Lubricants, and the second on Definitions of Net Calorific Value and 
Gross Calorific Value to prepare definitions for these terms as applied _ 
to the several types of fuels. 

The Subcommittee on Definition of Brick has completed its work 
extending over the past few years looking toward the preparation of 
a definition for brick, which definition is submitted as information 
as a part of this report. 

The tentative definitions of terms submitted at the last nilwenl 
meeting of the Society have been reviewed by the Editorial Committee 
and comments have been forwarded to the standing committees con- 
cerned. Relatively few definitions are being recommended for — 
advancement to standard this year which might well be expected to 
be the case in view of the large number advanced to standard at the 
annual meeting in 1930. At that meeting 88 definitions were adopted, 
all of them having been approved by Committee E-8, and onedefinition _ 
was withdrawn, which brings the total of standard definitions approved | 
by Committee E-8 to 257. 

The Glossary of Terms, which has been issued annually for the 
past few years, has continued to serve a very useful purpose and com- 
prised one of the more.important contributions made by Committee 
E-8. 

New Subcommittees —A Subcommittee on Definition of Coke 


been organized under the chairmanship of Mr. ‘. C. Porter with the 
following personnel: 
W. M. Saunders, representing Committee A-3 on Cast Iron ; . 
J. B. Rather, representing Committee D-2 on Petroleum Products and Lubricants 7 , 
Prévost Hubbard, representing Committee D-4 on Road and Paving Materials 
H. C. Porter, representing Committee D-5 on Coal and Coke 
A definition for coke prepared by Committee D-5 on Coal and Coke 
had been published as a tentative definition of the Society.! This 


1See Tentative Definition of the Term Coke (D 121 —30 T), Proceedings, Am. Soc. Testing Mats., 
Vol. 30, Part I, p. 1147 (1930); also 1930 Book of A.S.T.M. Tentative Standards, p. 472, 
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definition, however, was not considered sufficiently general and the 
subcommittee mentioned above was appointed to review the definition 
and to harmonize the several views concerning this definition. Excel- 
lent progress has been made to date although the subcommittee is not 
as yet prepared to present a final report. 

A Subcommittee on Definitions for Net Calorific Value and Gross 
Calorific Value was appointed as the result of a communication from 
the U. S. Committee of the World Power Conference suggesting that 
work be undertaken looking toward the securing of agreement on the 
interpretation of net calorific value and gross calorific value of various 
types of fuels. Standard definitions are the first prerequisite and the 
subcommittee was accordingly organized with this end in view. This 
subject is of interest to a number of major groups and they have accord- 
ingly been included on the committee. The complete personnel of 
the subcommittee functioning under the chairmanship of Mr. H. C. 
Porter is as follows: 


Trae W. J. Wohlenberg, representing the American Society of Mechanical Engineers 
A. C. Fieldner, representing the U. S. Bureau of Mines 
H. C. Dickinson, representing the U. S. Bureau of Standards 
_ 'W.M. Saunders, representing Committee A-3 on Cast Iron 
A. E. Flowers, representing Committee D-2 on Petroleum Products and Lubri- 
et cants 
ait H. C. Porter, representing Committee D-5 on Coal and Coke 


Definition of Brick.—Several years ago a request was received 
from Committee C-3 on Brick that Committee E-8 prepare a definition 
for the term brick. A suggested wording was submitted. A definition 
for this term is of interest to several standing committees of the Society 
including Committee C-8 on Refractories, Committee D-4 on Road 
and Paving Materials (in view of its specifications for paving brick) 
and Committee C-3 on Brick. The representatives of these three 
committees serve with the three members of the Editorial Committee 
as a Subcommittee on Definition of Brick under the chairmanship of 
Mr. H. P. Tiemann. A proposed definition for the term brick was 
published as information in the annual reports of Committee E-8 
for 1928 and 1929.1 This was brought to the attention of the various 
interests concerned and comments solicited. A study was made of 
the literature in respect to the use of the term and the standard dic- 
tionaries were consulted as well as the tariff and traffic regulations. 
The definition given below was then prepared and reported to the 
Advisory Committee of Committee E-8, with a vote of 5 affirmative 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 679 (1928); also Vol. 29, Part I, p. 536 
(1929). 
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and 1 negative. The Advisory Committee voted to receive this 


report: 


Brick.—In the case of structural and road building material, a small unit, 
solid or practically so, commonly in the form of a rectangular prism, formed 
from inorganic, non-metallic substances and hardened in its finished shape by 
heat or chemical action. 

NotEe.—The term is also used collectively for a number of such units, as “a car- 
load of brick.” 

In the present state of the art, the term brick, when used without a qualifying 
adjective, should be understood to mean such a unit, or a collection of such units, 
made from clay or shale hardened by heat. When other substances are used the 
term brick should be suitably qualified unless specifically indicated by the context. 

In the United States structural brick are usually 8 by 32 by 2} in. in size, but 
may also be of other size or shape. 


This definition will come up for consideration at a meeting of 
Committee E-8 to be held during the annual meeting. 

Glossary of Terms.—The Glossary of all terms appearing in the 
standards and tentative standards of the Society was again issued 
during the year in mimeographed form and was brought to the atten- 
tion of all members of Committee E-8 and the officers of standing 
committees. It has further received wide distribution as a result of 
an announcement appearing in the A.S.T.M. BULLETIN that copies 
were available to all those interested. 

The Glossary will again be issued in mimeographed form, con- 
taining all revisions resulting from actions taken at the annual meet- 
ing and the revised Glossary will again be brought specifically to the 
attention of the standing committees with the request that each stand- 
ing committee comment on the definitions of any terms that would 


seem to be of interest in that committee, either suggesting modifica- a 
tions of the present definitions to make these definitions sufficiently 3 
broad so as to apply to the work of that committee, or where this is _ 
not feasible, suggesting alternate definitions. 7 4 


In preparing new definitions the standing committees should, of 
course, consult the Glossary to see if the terms which it is proposed 
to define are already included in the Glossary. 


DEFINITIONS APPROVED By COMMITTEE E-8 


The 88 terms approved at the 1930 annual meeting, bringing the 
total of standard definitions approved to 257, are — below: 


Term Relating @ Cavient { fos 
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Beehive Coke 


¥ 


Blemish 


By-Product Coke 
Carburizing (Cementa- 
tion) 


Case Hardening 
Check 
Breeze 
Collapse 


Common Iron 
Compressive Strength 
Cross Break 
Cross-Grained Wood 
Curly-Grained Wood 
Cyaniding 

Decay 
Decayed Knot 
Defect 


pical) 


Graphitizing 


Gypsum Partition Tile 


or Block 


Gypsum Pottery Plaster 


Hardening 
Heart Check 
Heartwood 
Heat Treatment 
Honeycombing 
Incipient Decay 
Intergrown Knot 
Interlocked-Grained 
Wood 
Knot 
Large Knot 
Large Pitch Pocket 
Loose Knot 
Medium Knot 
Medium Pitch Pocket 
Modulus of Elasticity 
Normalizing 
Patenting 
Pin Knot 


Regain (Moisture Re- 
gain) 
Sapwood ‘ 
Shake 
Small Knot 
Small Pitch Pocket _ 
Sound Knot 
Sound Wood 
Spheroidizing 
Spike Knot 
Spiral-Grained Wood 
Springwood 
Strain 
Stress 
Stress-Strain Diagram 
Structural Timber 
Summerwood 
Surface Check 
Tempering (also termed 
Drawing) 
Tensile Strength or Ulti- 


ss mate Tensile Strength 
Pitch Pocket Through Check 
Pitch Streak Shake 
Pith Tight Knot 
Pith Knot Wane 
Process Annealing = $Water-Soak (or Stain) 
Quenching Wavy-Grained Wood 
Refined Bar Ironor Wrought Iron 
Firm Red Heart Refined Wrought-Iron 
Full Annealing Bars 


pis DEFINITIONS RECOMMENDED FOR ADOPTION AS STANDARD 
Two definitions that have been approved by Committee E-8 are 
being recommended for adoption as standard at this annual meeting, 
namely, the definitions for the terms “spalling” and “‘pyrometric 
- cone equivalent,” developed by Committee C-8 on Refractories. 

_ The definitions in the form in which they are being recommended for 
adoption appear in the Tentative Definitions of Terms Relating to | 
Refractories (C 71 — 30 T).! 

The definitions recommended for advancement to standard have 


been submitted to letter ballot of the committee with the following | 
results: 


Diagonal-Grained Wood 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1037 (1930); also 1930 Book of AS.T.M. 


Decay 
Annealing 
; Annual Ring 
Bark Pocket 
Box Pile 
« 
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Affirm- 
ative 


Neg- Not 


Ttems ative | Voting 


I. ApvANcEMENT To STANDARD oF TENTATIVE Seman 
1. Definition for the Term “‘Spalling” (C 71-30 T)................-ccceeceececececs 
2. Definition for the Term “ Pyrometric Cone 


TENTATIVE DEFINITIONS BEFORE COMMITTEE E-8 
_ As mentioned above, 88 tentative definitions were adopted as 
standard at the 1930 annual meeting. Twenty-five new tentative 


definitions were submitted as follows: 
at ) } 


Conductance Surface Coefficient 

Creosote Coal-Tar Solution Coal 
Creosote (Creosote-Oil) Tar, Coal Gas (Gas-House Tar) 
Diamagnetic j Tar, Coke-Oven ten 
Ferromagnetic fis in Tar, Water-Gas ‘ex 


Film Resistance Thermal Analysis 


Gypsum Sheathing Boards hs Thermal Conductivity is el whe a 
High-Early-Strength Portland Cement Thermal Resistivity 
Linkage Thermoelectric Power 
Magnetic Circuit Total Resistance i esde > 
Magnetic Potential Difference Transmission 


Resistance 
Grouped below according to subject matter, the present status 


of these definitions is indicated: 

Terms Relating to Magnetic Testing (A 127).—The following 
terms were submitted by Committee A-6 on Magnetic Properties as 
a part of the Tentative Definitions Relating to Magnetic Testing 
(A 127): 


Magnetic Circuit Paramagnetic hot 
Magnetic Potential Difference Ferromagnetic sof Yo 


Comments in respect to these definitions were forwarded to Committee 
A-6, which it is understood are acceptable to the committee. 

Definition for Thermoelectric Power (B 77).—The Editorial Com- 
mitte has reviewed the definition for ‘thermoelectric power” sub- 
mitted by Committee B-4 on Electrical-Heating, Electrical-Resistance 
and Electric-Furnace Alloys and has forwarded comments regarding 
it to the committee. Agreement has not been reached between Com- 
mittee E-8 and Committee B-4 in respect to the wording of this 
definition and accordingly further consideration will be given to it 
during the coming year. 

Term Relating to Cement (C 74).—A definition for “high-early- 
strength-portland cement” submitted by Committee C-1 on Cement 
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has been reviewed by the Editorial Committee of Committee E-8 
_ and comments forwarded to Committee C-1. 

Terms Relating to Heat Transmission (C 71).—The following 
terms were submitted at the 1930 annual meeting by Committee C-8 
on Refractories as a part of the Tentative Definitions of Terms Relating 
to Refractories (C 71): 


Thermal Conductivity Conductance Total Resistance 
Thermal Resistivity Film Resistance Transmittance 
Resistance Surface Coefficient Transmission 


Committee C-8 is recommending the advancement to standard of these 
definitions at this annual meeting. The Editorial Committee, upon 
reviewing these definitions, forwarded a number of comments to Com- 
mittee C-8 at the same time suggesting that the definitions be continued 
as tentative for another year. Committee C-8 has this suggestion 
under consideration at the present time.! 

Term Relating to Gypsum (C 79).—Committee C-11 on Gypsum 
submitted one new definition at the last annual meeting, namely, for 
“gypsum sheathing boards.” This definition together with other 
definitions for gypsum are still under discussion with that committee. 

Terms Relating to Timber Preservatives (D 324).—The following 
terms were submitted by Committee D-7 on Timber: 


Creosote (Creosote Oil) Tar, Coal-Gas (Gas-Housé Tar) J 
Creosote Coal-Tar Solution Tar, Coke-Oven le 
Tar, Coal ; Tar, Water-Gas 


The Editorial Committee has reviewed these definitions since they | 
parallel to some extent other definitions already before the Society, 
submitted by other standing committees. It is proposed to have these 
definitions and their related definitions reviewed by a subcommittee 
of Committee E-8. 

Definition for Thermal Conductivity (D 325)—The Editorial 
Committee has reviewed the definition for “thermal conductivity”’ 
submitted by Committee D-9 on Electrical Insulating Materials and 
suggestions in respect to this definition are now under discussion 
between Committee E-8 and Committee D-9. 

Definition for Thermal Analysis (E 14).—The definition for 
“thermal analysis” submitted by Committee E-4 on Metallography 
is still before Committee E-8 for consideration. 

Approximately 100 additional definitions are being continued as © 
tentative. Since no change is reported in the status of these definitions 


reference is made to the 1930 annual report of Committee E-8? for a 
list of these definitions. 


1 The recommendation to advance these definitions to standard was withdrawn by Committee 
C-8.—Eb. 


2 Am, Gee. Mats., Vol. 30, I, P. 939 (1930). 
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DEFINITIONS PUBLISHED AS INFORMATION 


Several standing committees of the Society included definitions 
_ with their annual reports in 1930, which were published as information 
_ prior to their submission to the Society for publication as tentative, 
as follows: 
Terms Relating to Building Stone.—Committee D-18 on Natural 
Building Stones prepared definitions of an extensive list of terms which — 


definitions appear with its 1930 report.1. The terms defined are as 
follows: 


Stone Oolitic Limestone Building Sandstone 

Building Stone Dolomite Building Slate or Argillite 

Granite Marble Igneous Rock 
Building Granite Building Marble Volcanic Rock 
Limestone uartzite ia etamorphic Roc 
Building Limestone Sandstone on Trap Rock 


~ 


D-8 on Bituminous Waterproofing and Roofing Materials included in 
its report for 1930 definitions for the terms “waterproofing” and 
“damp-proofing.”’ 

Definition for Gypsum Concrete.—A definition for the term “‘gyp- _ 
sum concrete” appeared in a report on the Properties of Gypsum Fiber 
Concrete appended to the 1930 annual report of Committee C-11. 

Terms Relating to Metallography.—Committee E-4 on Metallogra- 
phy published as information a definition for the term “‘plasticity” as 
relating to metals and a definition for the term “‘fiber in metals.” att 

All of these definitions have received the attention of the Editorial _ 
Committee during the year and comments concerning a number of 
them have been brought to the attention of the standing committees - 
concerned. Committee E-8 welcomes the reference of definitions | 
to it while these definitions are still in the subtentative status since 
opportunity is thus afforded to have the definitions reviewed and put 
in standard form prior to their publication as tentative. 


This report has been submitted to letter ballot of the committee, 
which consists of 48 members; 29 members returned their ballots, 
all of whom have voted affirmatively. 


a Respectfully submitted on behalf of the committee, 


Ex-Officio 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, 0, Part I, p. 894 (1930); see aiso p. 845. ; 
P—I—40 
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REPORT OF COMMITTEE E9 
CORRELATION OF RESEARCH 
> 
The Committee on Correlation of Research presents in this its 
seventh annual report a brief review of some of the research develop- 
ments in the Society during the past year. A more comprehensive 
review of all research projects in the Society will, in accordance with 
the plans announced a year ago, appear in the A.S.T.M. Bulletin this 
coming October. This review will be along the lines of the reviews 
published in the October and December, 1930, Bulletins. = | 


Research Committee Activities: 


The Research Committee on Yield Point of Structural Steel has 
extended its work by a study of the relation of rate of strain of speci- 
mens to speed of head of testing machine and is submitting some inter- 
esting results in its report this year. 

The Research Committee on Fatigue of Metals is continuing its 
publication of abstracts of articles on fatigue of metals appearing in 
various publications, both American and foreign, and is continuing 
its summary of the present-day knowledge of fatigue. For the next 
year it plans to emphasize a summary of our knowledge of corrosion- 
fatigue and a discussion of the significance of fatigue test results to 
the structural engineer and machine designer. 

The Joint A.S.M.E.-A.S.T.M. Research Committee on Effect 
of Temperature on the Properties of Metals has carried forward its 
research program and is reporting to its sponsor societies this June 
the results of studies of the fatigue properties of low-carbon steel at 
elevated temperatures, carried out at the University of Illinois under 
the guidance of the committee. The Joint Committee’s report to 
the two sponsor societies includes a report on these tests and also 
two papers on methods of testing at low temperatures and at elevated 
temperatures. The Symposium on Effect of Temperature on the 
Properties of Metals, which comprises two sessions of the annual 
meeting, held jointly with the American Society of Mechanical 
Engineers, has been sponsored by this Joint Committee in the interest 
of promoting knowledge of this important subject and providing 
means for an interchange of information and coordination of activities 
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adequate financial support for its research program. 


Other Research Activities of the Society: 

The research on causes of embrittlement on hot-dipped galvanized .. 
structural steel under the auspices of Committee A-5 on Corrosion of — 
Iron and Steel, mentioned in the report a year ago, has been carried 
on actively at Battelle Memorial Institute, Columbus, Ohio, which 
was retained by the committee to carry on this work under its general 
direction. ‘This research has been coordinated with a similar project _ 
at Battelle Memorial Institute sponsored by the Utilities Research 
Commission. The details of the arrangement are announced in the 
annual report of Committee A-S5. 

In the general field of research in mineral aggregates, the out- 
standing event of interest is the placing of this project under the 
auspices of the Highway Research Board of the National Research 
Council. The various interests concerned with mineral aggregates 
have agreed on the advantages of coordinating their studies in this 
field through the Highway Research Board. A joint committee has 
been formed, and through the interest of the Bureau of Public Roads 
an engineer has been assigned to the work of the committee and 


s funds to meet miscellaneous expenses are being contributed by the 
n various interested groups; Committee E-9 has contributed $300 from 
g the A.S.T.M. Research Fund for this purpose. 
. Periodic Review of Certain Technical Literature: 
0 The review by the Research Committee on Fatigue of Metals of 
articles appearing in various publications throughout the world and 
ct the annual publication of abstracts of such articles has met with such 
ts favorable response that periodic critical review of the literature in 
ne other fields has been seriously suggested. One such suggestion 
at recorded in the report a year ago related to the literature on corrosion 
ler of iron and steel and is being considered by Committee A-5 on Corro- 
to sion of Iron and Steel. Committee B-3 on Corrosion of Non-Ferrous 
Iso Metals and Alloys has been asked to consider the possibilities of this 
ed idea with respect to articles on corrosion of non-ferrous metals and 
he alloys; while a similar proposal relating to the literature on the 
ual properties of metals at low and high temperatures is under consid- 
cal eration in the Joint Research Committee on that subject. The 7 
est thought has been advanced that the annual publication of critical 
ing abstracts in these three somewhat related fields of corrosion, fatigue, 


and high- and low-temperature properties of metals would be of 
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in this field. The Joint Committee is continuing its efforts to provide 
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-much practical value and that their publication could be put upon 
a self-sustaining basis. The practical success of the plan depends 
upon the ability to provide for the necessary reviews of the litera- 
ture under the auspices of the several interested committees. 
4 Committee A-8 on Magnetic Analysis is considering a similar 
review of the literature in its field. 


Possible Important Lines of Research: 


The following lines of research, which have been called to the 
- committee’s attention during the year, seem to give promise of 

1. The nature and effects of and tests for brittleness. = 

2. What constitutes a good bearing metal? av isuitne 

3. The effect of size distribution of particles on the concrete- 
making properties of cement. 

4. The significance and effect of stresses caused by shrinkage, 
especially in concrete. 

5. Properties of and tests for heat-insulating materials and sound- 
insulating materials. 

6. General studies of the following materials: slate, lime, leather. 

_ textiles, refractories and paper. 

In some cases, these suggested studies have been ‘referred to 
existing committees. In other cases there is need for research, but 
no definite agency to which the matter can be referred. This is 
especially true in the case of paper and of leather, although it is of 
interest to note that the Executive Committee of the Society has — 
recently authorized the organization of a standing Committee on 
Paper. 


Miscellaneous Administrative Matters: 


The appointment in June, 1930, of H. F. Moore to serve as a 
member of the committee for another term of five years is reported. 
Mr. Moore was re-elected to serve as chairman of the committee. _ 

The term of office of George K. Burgess as a member of the com- 
mittee expires at the annual meeting this year; the appointment of 
his successor will be made by the Executive Committee of the Society. © 

The principal of the A.S.T.M. Research Fund is at present 
$8387.85. The balance of income reported a year ago as of April 10, 
1930, was $578.12. Receipts since then have totaled $540, repre- 
senting interest on investments. Disbursements have comprised 
$40.80 to the Research Committee on Yield Point of Structural Steel 

_ for miscellaneous expenses, $300 to the Joint Committee on Mineral 
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Aggregates of the Highway Research Board and $500 towards certain 
studies of the Joint Committee on Investigation of the Effect of Phos- 
phorus and Sulfur in Steel, leaving a balance on June 15, 1931, of a. 
$277.32. 


4 
Respectfully submitted on behalf of the committee, 


H. F. Moore, 
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~ ture REPORT OF COMMITTEE E-10 


f 
Committee E-10 on Standards had a very active year. Two 
meetings were held during the year, both in Philadelphia, Pa., one on 
August 12, 1930, and the other on February 20, 1931. A number of 
standing committees have taken advantage of the procedure for sub- 
- mitting to the Society in the interval between annual meetings new 
_ tentative standards or revisions of tentative standards whereby these 
- are reviewed by Committee E-10 and accepted for publication during 
the year. A number of projects came up for consideration resulting 
in steps being taken looking toward the organization of new standing 
_ committees. The committee has been in responsible charge of the sub- 
_ mission of A.S.T.M. standards to the American Standards Association 
for approval as American Standard or American Tentative Standard. 
The activities of the committee during the year are set forth in 
this report under the following heads: review of A.S.T.M. standardi- 
zation activities, consideration of new and revised tentative stand- 
ards, relations with American Standards Association, and promotion 
and expansion of standardization activities. 


Review of A.S.T.M. Standardization Activities: 


A general summary of the new tentative standards submitted at 
the 1930 annual meeting, of tentative standards advanced to standard 
and of revisions in standards was included in the July issue of the 

_ A.S.T.M. Bulletin. A further reference to the standardization work 
of the committees together with statements concerning new standards 

_ in prospect was given in the October Bulletin. It is proposed to pub- 
lish such reviews annually in the July Bulletin. Much of the informa- 
tion, particularly in respect to standardization projects in development 
in committees, is furnished by the standing committees subsequent to 
the annual meeting and takes advantage of the fact that many com- 
mittees plan their next year’s work at committee meetings held during 
the annual meeting. 

At the present writing it is possible to make only an approximate 
estimate in terms of new and revised standards of the volume of 
standardization work accomplished during the year and reported to 
the Society at this meeting. The reports of standing committees to 
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be presented at the annual meeting include recommendations to the 
Society substantially as follows: 


_ Tentative standards recommended for advancement to standard 
_ Revisions of existing standards recommended for adoption as standard.... 
Standards and tentative standards withdrawn 


There are at present 427 standards and 157 tentative standards of the 
Society making a total of 584, and if the above recommendations are 
approved this total will become 619. 

Consideration of New and Revised Tentative Standards: ion ‘- 

A number of standing committees have submitted to Committee 
E-10 during the year new tentative standards and revisions of existing 
tentative standards. The details of the procedure for such recom- 
mendations on tentative standards in the interval between annual 
meetings are set forth in the By-laws of the Society and in the Regu- 
lations Governing Standing Committees, Section 15.1 

Committee E-10 on receiving such recommendations from the 
standing committees reviews them principally to insure that a sub- 
stantial consensus has been reached in the standing committee con- 
cerned. It requires that the complete vote be recorded, analyzed ac- 
cording to producers, consumers, and general interests. If there are 
any negative votes the names of those voting in the negative must be 
recorded together with the reasons for so voting. The usual report 
of the standing committee is required, setting forth the needs for hav- 
ing the standard, that is, whatever demand may have prompted the 
committee in preparing it and also on what material the standard is 
based, that is, whether it is based upon standards already in existence 
or on work carried out by the committee, etc. 

Proposed new standards that were approved by Committee E-10 
and published as tentative during the year are as follows: 

Tentative Specifications for Structural Steel for Ships (A 131-31 T), 
submitted by Committee A-1 on Steel; 

Tentative Specifications for Ferro-Molybdenum (A 132-31 T), submitted 
by Committee A-9 on Ferro-Alloys; 

Tentative Method of Compression Testing of Natural Building Stone 
(D 326-30 T), submitted by Committee D-18 on Natural Building Stones; 

Tentative Method of Flexure Testing of Natural Building Stone (D 327 - 
30 T), submitted by Committee D-18 on Natural Building Stones; 

Tentative Method of Test for Absorption and Apparent Specific Gravity 


of Natural Building Stone (D 328-30 T), submitted by Committee D-18 on 
Natural Building Stones. 


11931 A.S.T.M. Year Book, p. 276, 
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Revisions of the following tentative standards were also ap- 


proved by Committee E-10 and the tentative standards issued in 
their revised form during the year: 


Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand } 
Castings (B 30-30 T), submitted by Committee B-5 on Copper and Copper 
Alloys, Cast and Wrought; 

Tentative Specifications for Aluminum-Base Alloy Castings (B 26- 
30 T), submitted by Committee B-7 on Light Metals and Alloys, Cast and 
Wrought; 

Tentative Specifications for Aluminum-Base Casting Alloys in Ingot 
Form (B 58 - 30 T), submitted by Committee B-7 on Light Metals and Alloys, 
Cast and Wrought; 

Tentative Specifications for Concrete Aggregates (C 33 - 30 T), submitted 
by Committee C-9 on Concrete and Concrete Aggregates; 


4 Tentative Methods of Sampling and Testing Lacquer Solvents and Diluents 


te 


(D 268-30 T), submitted by Committee D-1 on Preservative Coatings for 
Structural Materials; 


Tentative Specifications and Tests for Soluble Nitrocellulose (D 301 - 30 T), 
3 submitted by Committee D-1 on Preservative Coatings for Structural Materials; 
Tentative Specifications for Amyl Alcohol (Synthetic) (D 319 30 T), sub- 
- mitted by Committee D-1 on Preservative Coatings for Structural Materials; 
Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public 


and Private Fire Department Use (D 296-31 T), submitted by Committee 
D-11 on Rubber Products; 


Tentative Method of Test for Hardness of Rubber (D 314-31 T), sub- 
mitted by Committee D-11 on Rubber Products; 


Tentative Specifications for Tolerances and Test Methods for Rayon 
(D 258-31 T), submitted by Committee D-13 on Textile Materials.! 


In addition to the new and revised tentative standards which 

_ were approved, three proposed tentative standards and one proposed 
_ revision of a tentative standard were submitted to Committee E-10 
concerning which the committee was not satisfied that it could ap- 
prove them on the basis of the information furnished and which were 


accordingly referred back to the standing committees concerned, as 
follows: 


Proposed Tentative Specifications for Rubber Pump Valves, submitted by 
Committee D-11 on Rubber Products; 

Proposed Tentative Method of Determining Relative Humidity, submitted 
by Committee D-13 on Textile Materials; 

Proposed Definitions of Terms Relating to Natural Building Stone, sub- 
mitted by Committee D-18 on Natural Building Stones.? 

Proposed revision of Tentative Specifications for Insulated Wire and Cable: 
30-per-cent Hevea Rubber (D 27 — 28 T). 


1 Publication of these revised specifications was deferred since additional changes were submitted 

by Committee D-13 shortly after the acceptance of the earlier revisions in view of which it was cone 

_ sidered advisable to have all the revisions made at one time rather than to have several versions of the 
specifications. 

2 These definitions were subsequently published as information and appear as an appendix to the 

1930 report of Committee D-18, see Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 894 (1930). 


| 
632 
ai 
= 


Mention should also be made of interim reports presented to the 


Executive Committee by Committee A-1 on Steel indicating that the 
committee planned to recommend certain revisions in the Standard 
Specifications for Billet-Steel Concrete Reinforcement Bars (A 15 — 30), 
and by Committee C-10 on Hollow Masonry Building Units indicating 
that the committee planned to recommend revisions at the approach- 
ing annual meeting of the Society in respect to several of its standard 
specifications for tile. 


Relations with American Standards Association: 


Committee E-10 has followed the Society’s relations with the 
American Standards Association, with particular reference to standards 
submitted to the A.S.A. for approval. Such standards fall in one of 
two categories, standards +: >mitted on the recommendation of a sec- 
tional committee for which the Society is sponsor or joint sponsor, 
and standards that have not been considered by a sectional committee 
but which are submitted for approval under the proprietary sponsor- 
ship method. The latter method is particularly applicable to many 
A.S.T.M. standards since it contemplates approval by the A.S.A. of 
standards in respect to which it can be shown that they have been 
developed in such a way that the interests of all concerned have been 
adequately considered and that the standards are generally acceptable 
to and in use by industry. The standards approved during the year 
are listed below: 

STANDARDS SUBMITTED AND APPROVED UNDER SECTIONAL COMMITTEE 
PROCEDURE 
On the Recommendation of the Sectional Committee on Petroleum Products and 
Lubricants: 
Standard Method of Test for Saponification Number (D 94 - 28), American 
Standard; 


Standard Method of Test for Distillation of Gasoline, Naphtha, Kerosine 
and Similar Petroleum Products (D 86-30), American Standard; 

Standard Method of Test for Water and Sediment in Petroleum Products 
by Means of Centrifuge (D 96 — 30), American Standard; 

Standard Method of Test for Burning Quality of Mineral Seal Oil (D 239 - 
30), American Standard; 

Standard Method of Test for Burning Quality of Long-Time Burning Oil 
for Railway Use (D 219-30), American Standard; 

Standard Method of Test for Burning Quality of Kerosine Oils (D 187 — 30), 
American Standard; 

Standard Method of Test for Distillation of Natural Gas Gasoline (D 216 - 
30), American Standard; 

Standard Method of Test for Viscosity of Petroleum Products and Lubri- 
cants (D 88-30), American Standard; 

Standard Method of Test for Water in Petroleum Products and Other 
Bituminous Materials (D 95 - 30), American Standard; 
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Standard Method of Test for Detection of Free Sulfur and Corrosive Sulfur 
Compounds in Gasoline (D 130 - 30), American Standard; 

Standard Method of Test for Cloud and Pour Points of Petroleum Products 
(D 97 — 30), American Tentative Standard; 

Standard Method of Test for Melting Point of Petrolatum (D 127-30), 
American Tentative Standard; 

Standard Method of Test for the Determination of Autogeneous Ignition 
Temperatures (D 286 — 30), American Tentative Standard. 


On the Recommendation of the Sectional Committee on Methods of Testing Road 

and Paving Materials: 

Standard Method of Test for Determination of Bitumen (D 4-27), Amer- 
ican Standard; 

Standard Method of Test for Penetration of Bituminous Materials (D 5 - 
25), American Standard; 

Standard Method of Float Test for Bituminous Materials (D 139-27), 
American Standard; 

Standard Method of Test for Toughness of Rock (D 3-18), American 
Standard; 

Standard Methods of Sampling Stone, Slag, Gravel, Sand and Stone Block 
for Use as Highway Materials, Including Some Material Survey Methods 
(D 75 — 22), American Standard. 


On the recommendation of the Sectional Committee on Cement: 


Standard Specifications for Portland Cement (C 9-30), American Standard; 
Standard Methods of Testing Cement (C 77 — 30), American Standard. 


On the Recommendation of the Sectional Committee on Zinc Coating of Iron and 
Steel: 


Standard Specifications for Zinc-Coated (Galvanized) Sheets (A 93-27), 
American Tentative Standard. 

Standard Specifications for Zinc (Hot-Galvanized) Coatings on Structural 
Steel Shapes, Plates, Bars and Their Products (A 123 - 30), American Tentative 
Standard. 


On the Recommendation of the Sectional Committee on Cotton Rubber-Lined Fire 
Hose: 


Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public 
and Private Fire Department Use (D 296 - 31 T), American Tentative Standard. 


STANDARDS SUBMITTED AND APPROVED UNDER PROPRIETARY SPONSORSHIP 
METHOD 


Standard Specifications for Refined Wrought-Iron Bars (A 41 — 30), sub- 
mitted by Committee A-2 on Wrought Iron as American Tentative Standard; 

Standard Specifications for Wrought-Iron Plates (A 42-30), submitted 
by Committee A-2 on Wrought Iron as American Tentative Standard; 

Standard Methods of Routine Analysis of White Pigments (D 34-30), 
submitted by Committee D-1 on Preservative Coatings for Structural Mate- 
tials as American Standard; 

Standard Methods of Routine Analysis of Dry Red Lead (D 49-29), 
submitted by Committee D-1 on Preservative Coatings for Structural Mate- 


rials as American Standard; OE - 
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STANDARDS 


Standard Methods of Laboratory Sampling and Analysis of Coal and Coke ° 
(D 271-30), submitted by Committee D-5 on Coal and Coke as American 


Standard; & 
Standard General Methods of Testing Woven Textile Fabrics (D 39-27), 


submitted by Committee D-13 on Textile Materials as American Standard. 


The following standards have been referred to the American + § 
Standards Association but have not as yet been approved: 


Standard Method of Test for Organic Impurities in Sands for Concrete 

_ (C 40-27), under proprietary sponsorship method; 
Standard Method of Test for Sieve Analysis of Aggregates for Concrete 

(C 41-24), under proprietary sponsorship method. 


In addition to standards that have been formally submitted to © 
the A.S.A. a number of standards have been recommended by the 
standing committees concerned for submission under the proprietory 
sponsorship method. These standards, which have not as yet gone 
forward to the A.S.A., are as follows: 


Standard Specifications for Welded Wrought-Iron Pipe (A 72 — 30), on the 
recommendation of the Committee A-2 on Wrought Iron; 

Standard Specifications for Wrought-Iron Rolled or Forged Blooms and 
Forgings for Locomotives and Cars (A 73-30), on the recommendation of 
Committee A-2 on Wrought-Iron; 

Standard Specifications for Lap-Welded and Seamless Steel and Lap- 
Welded Iron Boiler Tubes (A 83 - 30), on the recommendation of Committees 
A-1 on Steel and A-2 on Wrought Iron; 

Standard Specifications for Hollow Rolled Staybolt Iron (A 86-30), on 
the recommendation of Committee A-2 on Wrought Iron; 

Standard Method of Test for Unit Weight of Aggregate for Concrete 
(C 29-27), on the recommendation of Committee C-9 on Concrete and Con- 
crete Aggregates; 

Standard Specifications for Gypsum (C 22-25), on the recommendation 
of Committee C-11 on Gypsum; 

Standard Specifications for Calcined Gypsum (C 23-30), on the recom- 
mendation of Committee C-11 on Gypsum; 

Standard Specifications for Gypsum Plasters (C 28-30), on the recom- 
mendation of Committee C-11 on Gypsum; 

Standard Specifications for Gypsum Molding Plaster (C 59-30), on the 
recommendation of Committee C-11 on Gypsum; 

Standard Specifications for Gypsum Pottery Plaster (C 60-30), on the 
recommendation of Committee C-11 on Gypsum; 

Standard Specifications for Friction Tape for General Use for Electrical 
Purposes (D 69-28), on the recommendation of Committee D-11 on Rubber 
Products; 

Standard Specifications for Rubber Matting for Use Around Electrical 
Apparatus or Circuits Not Exceeding 3000 Volts to Ground (D 178 — 24), on the 
recommendation of Committee D-11 on Rubber Products; 

Standard Methods of Verification of Testing Machines (E 4-27), on the 
recommendation of Committee E-1 on Methods of Testing; 
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Standard Methods of Brinell Hardness Testing of Metallic Materials — 
(E 10-27), on the recommendation of Committee E-1 on Methods of Testing; 


Rules Governing the Preparation of Micrographs of Metals and Alloys, _ 


Including the Recommended Practice for Photography as Applied to Metallog- 
raphy (E 2-30), on the recommendation of Committee E-4 on Metallography. 

Sectional Committee Personnel—No new sectional committees 
have been organized during the year. The Society has, however, 
accepted joint sponsorship with the U. S. Bureau of Standards for 
the organization of a Sectional Committee on Testing Sieves. A 
number of changes have been made in the Society representation on 
sectional committees either under Society sponsorship or joint sponsor- 
ship or on sectional committees under other sponsorship. New ap- 
pointments and changes in representation are recorded currently in 
the A.S.T.M. Bulletin. yy 


Promotion and Expansion of Standardization Activities: 

Several important projects comprising new standardization ac- 
tivities came up for consideration in Committee E-10 during the year. 
Two of them have resulted definitely in the authorization of new 
standing committees and several may lead to the organization of new 
committees. 

Committee on Water Analysis.—The Joint Committee on Boiler 
Feed Water Studies, on which the Society is represented, had proposed 
the organization of a subcommittee of the joint committee to formulate 


_ methods of water analysis. It was later suggested, however, that the 


project be undertaken by the Society through the organization of a new 
standing committee. After thorough .consideration, Committee E-10 
recommended the organization of a Committee on Water Analysis and 
the Executive Committee has approved the formation of such a stand- 
ing committee. Steps are now being taken looking toward its organiza- 
tion. 

Commitiee on Paper and Allied Products.—It was thought to be 
desirable for the sake of completeness that the Book of A.S.T.M. 
Standards contain methods of test for paper, taking full account of 
the work that the Technical Association of the Pulp and Paper Indus- 
try has already done in this field. Heretofore, the only phase of this 
subject under consideration by the Society was the work on electrica! 
insulating and condenser papers. Discussions with T.A.P.P.I. had 
indicated that that association would welcome the cooperation of the 
Society in developing standards for this material and on the recom- 
mendation of Committee E-10, the Executive Committee approved 
the formation of a standing committee on Paper and Allied Products. 
Steps are now being taken looking toward the organization of this 
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Heat Insulation.—The proposal has been made on a number of 
occasions that the Society give consideration to standards relating to 
heat insulation. This in itself is a rather broad field including not 
only insulation such as pipe covering but also other types of insulation 
such as used in refrigeration and in residence and general construction 
work. Committee E-10 is reviewing the field to determine the extent 
of the demand for standards relating to heat transmission and insula- 
tion and what form of organization could best handle this work. 
Two phases are already receiving consideration, one in the Society’s 
Committee C-8 on Refractories, and the other in Committee D-9 on 
Electrical Insulating Materials, the work of the latter committee in- 
volving to some extent heat insulation as well as electrical insulation. 

Acoustical Properties —The developments that have taken place 
recently in the acoustical field have been reflected in certain demands 
that the Society undertake work on acoustical materials. This again 
is rather a broad field and will require considerable study in order to 
determine in what way the Society might best be of service. 

Foundry Sands.—The committee still has before it a request from 
the American Foundrymen’s Association that the Society give con- 
sideration to standard methods of testing foundry sands and speci- 
fications in this field, particularly with respect to the methods devel- 
oped by a committee of the American Foundrymen’s Association. 
No decision has as yet been reached as to how this work should proceed. 

Sotls.—The committee received a request from Committee D-4 on 
Road and Paving Materials that the Society appoint a committee on 
soils, subgrades, fills, back-fills and foundations. A great deal of re- 
search work has been done on this subject by the U. S. Bureau of 
Public Roads while the American Society of Civil Engineers for the 
past four years has had a Research Committee on Earths and Founda- 
tions. Committee E-10 has decided to investigate this subject further 
before making any recommendations. 

Die-Steels—The work of Committee B-6, formerly Subcommittee 
XV of Committee B-2, on Die-Cast Metals and Alloys indicated the 
desirability of giving consideration to specifications for die-steels. A 
joint committee has accordingly been organized consisting of three 
representatives from Committee B-6 and three representatives from 
Committee A-1 on Steel which joint committee will determine what 
work should be undertaken and how this work should proceed. 

Wire and Wire Rope.—In view of a number of inquiries that have 
been received in respect to specifications for wire and wire rope, Com- 
mittee A-1 on Steel has appointed a fact-finding committee to deter- 
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Miscellaneous.—A number of instances have developed during 
the year, either through a review of the Society’s specifications or 
as a result of inquiries received, indicating the desirability of an 
A.S.T.M. standard in respect to some product or subject not yet 
covered. Suggestions in respect to these were transmitted to the 
standing committees concerned, as for example, specifications for cinder 
concrete, which question was referred to the Society’s Committee C-9 
on Concrete and Concrete Aggregates and to the Joint Committee on 
Specifications for Concrete and Reinforced Concrete. 


Marking of Testing Apparatus: 


In a number of instances where committees of the Society have 
developed specifications for testing apparatus, requirements have been 
included that the apparatus be marked in a manner identifying it with 
the Society’s standard, a typical illustration being the “A.S.T.M. 
High-Distillation Thermometer.” The Scientific Apparatus Makers of 
America recommended that in all such cases it should also be required 
that the name or trade mark of the manufacturers of such apparatus 
be marked thereon as a means of identifying the origin of the apparatus 
and placing the name of the manufacturer back of the statement that 
the apparatus conforms to Society standards. On the recommenda- 
tion of Committee E-10, the Executive Committee has adopted the 
following resolutions as set forth in its report: 

RESOLVED, that where the specifications of the Society require that appa- 
ratus be marked in some way with the initials “A.S.T.M.” it also be required 
that the name or trade mark of the manufacturer be marked on the apparatus, 
with the understanding that this requirement need not apply where apparatus 


specified by the Society is not required to be marked as “A.S.T.M.” apparatus; 
further 


RESOLVED, that the attention of standing committees be called to the 
desirability, where requirements for apparatus are specified, of specifying that 
such apparatus be marked to identify it as A.S.T.M. apparatus, including the 
manufacturer’s name or trade mark. 


There has also been proposed to Committee E-10 that consider- 
ation be given to the preparation of a form of certification that manu- 
facturers might issue with testing apparatus conforming to A.S.T.M. 
standards. This matter will receive attention during the year. 

Respectfully submitted on behalf of the committee, 
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The term Tentative Standard is applied to a proposed 
Standard which is printed for one or more years with a view 
of eliciting criticism, of which the committee concerned will 
take due cognizance before recommending final action toward 
its adoption as standard. 

Members of the Society and others are invited to jo ; 
written criticism of any of these Tentative Standards to the 
officer of the appropriate committee, whose name and address 
appear in the footnote to the title of each Tentative Standard. 
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A.S.T.M. Designation: A 131-31 T 


This is a Tentative Standard, published for the purpose of eliciting csiticiom 
and suggestions, and as such is subject to annual revision. ve 


IssuED, 1931.3 


1. The steel shall be made by either or both of the following Process. 
rocesses: open-hearth or electric-furnace. bad) 
. 


2. The steel shall conform to the following requirements as to yen 
chemical composition: 


STRUCTURAL STEEL AND 
STEEL FoR CoLD BENDING River 
not over 0.06 per cent not over 0.06 per cent 


“ 0.06 0.045 “ 


3. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of carbon, manganese, phos- 
phorus and sulfur. This analysis should be made from a test ingot 
taken during the pouring of the melt. The chemical composition — 
thus determined shall be reported to the purchaser or his representa- 
tive and the percentages of phosphorus and sulfur shall conform to 
the requirements specified in Section 2. 

4. Analyses may be made by the purchaser from finished material cack 
representing each melt. The phosphorus and sulfur content thus 
determined shall not exceed that specified in Section 2 by more = 
25 per cent. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H, if 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 

These specifications are in effect a tentative revision of, and will supersede when adopted as stand- 
ard, the present Standard Specifications for Structural Steel for Ships (A.S.T.M. Designation: A 12 - Oy 
21) and Standard Specifications for Rivet Steel for Ships (A.S.T.M. Designation: A 13-24), 1930 _ 
Book of A.S.T.M. Standards, Part I, pp. 98 to 107. 

* Accepted for publication as tentative by Committee E-10 on Standards, February 20, 1931. 
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PHYSICAL PROPERTIES AND TESTS 


Tension 
Tests. 


5. (a) The material shall conform to the following requirements 
ok to tensile properties: 


Rivet STEEL AND 
STEEL BENDING 
Tensile Strength, Ib. per sq. in 60 000 to 72 000 55 000 to 65 000 
Yield Point, minimum, Ib. per sq. in 0.5 tens. str. 0.5 tens. str. 
but in no case less than 33 000 30 000 
1 500 000° 1 500 000° 


Tens. str. 
_ Elongation in 2 in., minimum, per cent. 


(b) The yield point shall be determined by the drop of ihe beam 


et of the testing machine. 
Modification 6. (a) For material over 3 in. in thickness or diameter, a deduc- 
ia es tion from the percentage of elongation in 8 in. specified in Section 5(a) 


of 0.25 per cent, shall be made for each increase of 7; in. of the speci- 
fied thickness or diameter above in. toaminimum of 16 per cent 
_ for the structural grade and 18 per cent for the rivet steel and cold 
_ bending grade. 
(6) For material under ;; in. in thickness or diameter a deduc- 
_ tion from the percentage of elongation in 8 in. specified in Section 
 5(a) of 1.25 per cent shall be made for each decrease of 3 in. in thick- 
ness or diameter below +, in. 
7. (a) Structural Steel— Bend test specimens for structural steel 
shall stand being bent cold through 180 deg. without cracking on the 


outside of the bent portion as follows: For material $ in. or under in 


thickness, around a pin the diameter - which is equal to the thickness 


_ of the specimen; for material over ? in. to and including 1} in. in 


_ thickness, around a pin the diameter of which is equal to twice the 
_ thickness of the specimen; and for material over 1} in. in thickness, 
- around a pin the diameter of which is equal to three times the thick- 

ness of the specimen. 
(b) Rivet Steel and Steel for Cold Bending.—Bend test specimens 
for rivet steel and steel for cold bending shall stand being bent 


cold through 180 deg. without cracking on the outside of the bent 


portion as follows: For material ? in. or under in thickness, flat on 
itself; for material over ? in. to and including 1} in. in thickness, 
around a pin the diameter of which is equal to the thickness of the 
specimen; and for material over 1} in. in thickness, around a pin 
the diameter of which is equal to twice the thickness of the specimen. 
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8. (a) Test specimens shall be prepared for testing from the 
aman in its rolled condition, except as specified in Paragraphs (b) 
and (c). 

(b) Test specimens for annealed material shall be prepared from 
the material as annealed for use, or from a short length of a full 
section similarly treated. 

(c) Test specimens for rivet bars which have been cold-drawn 
shall be normalized before testing. 

& | 

hired an . About2” ily 


Fic. 1.—Standard 8-in. Gage Lergth Test Specimen. Met 
penis Note :- The Gage Length, 
Fillets shall be as 
Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
the Testing Machine 
in such aWay that the 
Load shall be axial. — iw 


About 18” 


2 
Gage Length 
for Elongation 
atter Fracture 


Fic. 2.—Standard 2-in. Gage Length Test Specimen. 


(d) Test specimens shall be taken longitudinally and poner as 
specified in Paragraphs (f) and (g) shall be of the full thickness or 
section of material as rolled. 

(e) Test specimens for plates, shapes and flats may be machined 
to the form and dimensions shown in Fig. 1, or with both edges 
parallel. 


Test 
Specimens. 


(f) Tension test specimens for material over 13 in. in thickness 


or diameter may be machined to a thickness or diameter of at least 
{ in. for a length of at least 9 in. or they may conform to the dimen- 
sions shown in Fig. 2. 
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(g) Bend test specimens for material over 14 in. in thickness or 
diameter may be machined to a thickness or diameter of at least 
# in. or to 1 by # in. in section. 


q ofl we (h) The machined sides of rectangular bend test specimens may 
Vv 


e the corners rounded to a radius not over 7s in. 

9. (a) Two tension and, except as specified in Paragraph (0), 
two bend tests shall be made from each melt of structural steel and 
steel for cold bending unless the finished material from a melt is less 
than 25 short tons, when one tension and one bend test shall be 
sufficient. ‘Two tension and two bend tests shall be made from each 
melt of rivet steel. If the material from one melt varies 0.150 in. 
or more in thickness, the thickest and thinnest material rolled shall 
each be represented by one tension and one bend test, regardless of 
the weight of the melt. 

(b) When material is ordered for cold bending and subject to ship 


classification societies’ test and inspection, one bend test shall be 


required from each plate as rolled. 

(c) If any test specimen shows defective machining or develops 
flaws, it may be discarded and another specimen substituted. 

(d) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 5(@) and any part of the fracture 
is more than ? in. from the center of the gage length of a 2-in. specimen 
or is outside the middle third of the gage length of an 8-in. specimen, 
as indicated by scribe scratches marked on the specimen before testing, 
a retest shall be allowed. 


= 
“ Awe PERMISSIBLE VARIATIONS IN WEIGHT AND DIMENSIONS 


10. (a) One cubic inch of rolled steel is assumed to weigh 
0.2833 lb. The cross-sectional area or weight of each structural size 
shape and of each universal mill plate up to and including 36 in. in 
width shall not vary more than 2.5 per cent from the theoretical or 
specified amounts. The thickness or weight of rectangular sheared mill 
plates and of rectangular universal mill plates over 36 in. in width shall 
conform to the requirements of Paragraphs (b) and (c). The cross- 
sectional area or weight of bar size! angles, tees, zees and channels shall 
conform to the requirements of Paragraph (d), and the cross-sectional 
dimensions of bars shall conform to the requirements of Paragraph (e). 

(b) Sheared Plates and Universal Mill Plates Over 36 in. in Width 
when Ordered to Weight per Square Foot: The weight of each lot’ 


1A channel is of “bar” size when its greatest dimension is less than 3 in. An angle, tee, or zee 
is of “bar” size when its greatest dimension is less than 3 in.; or when it is 3 in. or more and at 
the same time the thickness is less than } in. 

2 The term “lot” as applied to Table I means all of the plates of each group width and group 
weight; as applied to Table II, it means all of the plates of each group width and group thickness. 
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TABLE I.—PERMISSIBLE VARIATIONS OF RECTANGULAR PLATES ORDERED 
TO WEIGHT. 


PERMISSIBLE VARIATIONS IN AveRAGE PER SQUARE A és) 
Foor or Pratzs ror Wiprss Given, 
EXprEsseD IN PERCENTAGES OF ORDERED WEIGHTS. al 


48 to | 60: 84 to | 96 to 120 to .| ORDERED 
60 in., ‘ in., | 96in., |108 in., |120 in., |132 in., Waiasr, 
excl. | excl, . | excl. | excel. . | exel. LB. PER 8Q. FT. 


8 
5 6 


Under 5 
to 7.5 excl. 
10 “ 12.5 
12.5 “ 15 

“17.5 

20 

25 

“ 30 


“ 40 


..|Under 5 

5 to 7.5 excl. 
* 
10 “ 12.5 
12.5 “ 15 

15 “ 17.5 
17.5 “ 20 

20 “ 25 

25 “ 30 

30 “ 40 


40 or over 


J 


o 
a 


2.5 
2.5 2.5 


5 4 
5 2.5) 3.5 


ao o 


40 or over 


o woe w woe 


3 
3 
3 
3 
2. 
2. 


Nore.—The weight per square foot of individual plates shall not vary from the ordered weight by more than one 
and one-third the amount given in this table. 


TABLE II.—PERMISSIBLE OVERWEIGHTS OF RECTANGULAR PLATES ORDERED 
TO THICKNESS. 


PermissisLe Excess In AVERAGE WEIGHTS PER 
Seuare Foor or Pirates ror Given, 
EXPRESSED IN PERCENTAGES OF NomINAL WEIGHTS. 


60 to 72 to 84 to 96 to | 108 to | 120 to 
72in., | 84in., | 96in., | 108 in., 120 in., | 132 ia., 
excl. excl. excl. excl. excl. excl. 


or fF oOo 
o 


5 


w 


9 
8 
7 
6 
5 
4. 
4 
3. 


2.5 5 5 


Norz.—The weight of individual plates ordered to thickness shall not exceed the nominal weight by more than one 
and one-third the amount given in this table. 


tf 


Und 
| 48 in 
PER 8Q. FT. 
ae 
5/615 
413 14513 15 13 6131713 
3.5] 2.514 |3 | 4.513 5.513 17 8 
3 | 2.5) 13 5 |3 15.5] 316 7 
2.5] 2.5] 3 | 2.5) 3.5] 2.5 4.513 | 5 5.5 6 
2.5|2 | 2.5] 2.5]3 | 2.5 is 
|25/2 | 25) 25 3.5] 2.5] 4 45/0 |5 
|25/2 3 | 2.5] 3.5/8 | 4 4 
HICKNESS, IN. HICKNESS, IN. 
Under 132 in. 
in., or ) 
48 in. excl. over 
Under } 9 | 10 | 2 deed ie 4 
6 8 10 12 14 16 _ 
| 5 7 9 10 2] 17 
* 4.5 6 8 9 10 12 
4 5 7 8 9 10 §* 
) 3 “ 3 4 5 6 7 8 9 3 “ 
a 
3.5 45 | 5 6 7 
‘ 
; 1 or over 2.5 5 6 7 1 or over x = L@ 
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in each shipment shall not vary from the weight ordered more than 
the amount given in Table I. 
(c) Sheared Plates and Universal Mill Plates Over 36 in. in Width 
_ When Ordered to Thickness: The thickness of each plate shall not 
- vary more than 0.01 in. under that ordered. 
The overweight of each lot! of plates in each shipment shall not 
exceed the amount given in Table II. 


TABLE III.—PERMISSIBLE VARIATIONS IN WEIGHT OF Bar SIzE ANGLES, 
TEES, ZEES AND CHANNELS. 


Variatioi 
Dimensions 
Nominal Weights 
. Any dimension over 14 in 4 over and under 


6 “ 


TABLE 1V.—PERMISSIBLE VARIATIONS IN CROSS-SECTIONAL DIMENSIONS OF 
Rounpbs, SQUARES AND HEXAGONS. 


Variations, in. 
Dimensions - 


Under 
Up to and insluding in 0.007 
Over $ up to and including 1 in 0.010 
Over 1 up to and including 2 in 
Over 3 up to and including 5 in 
Over 5 up to and including 8 in 


(d) The weight of each lot? of bar size angles, tees, zees and 
channels in each shipment shall not vary from the weight ordered 
more than the amounts given in Table III. 

(e) The cross-sectional dimensions of bars shall not vary from 

the size ordered more than the amounts given in Tables IV and V. 


FINISH 


” 11. The finished material shall be free from injurious defects and 
shall have a workmanlike finish. 


1 The term “lot” as applied to Table I means all of the plates of each group width and group 
weight; as applied to Table II, it means all of the plates of each group width and group thickness. 
8 The term “‘lot"’ as applied to Table III means all of the bars of each group dimension and group 
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MARKING 


_ 12. The name or brand of the manufacturer and the melt number Marking. © 

shall be legibly rolled or stamped on all finished material, except that 
rivet bars and other small sections shall, when loaded for shipment, 
be properly separated and marked for identification. The melt 
number shall be legibly marked by stamping, if practicable, on each 


INSPECTION AND REJECTION onc 


13. The inspector representing the purchaser shall ‘aati free Inspection. 
entry at all times while work on the contract of the purchaser is being ‘ 
performed, to all parts of the manufacturer’s works which concern as a 
the manufacture of the material ordered. The manufacturer shall > 
afford the inspector, without charge, all reasonable facilities to satisfy 


TABLE V.—PERMISSIBLE VARIATIONS IN CROSS-SECTIONAL DIMENSIONS OF FLATs. 


, Variations in Variations in Thickness, Over and Under 
Width, in. from Thickness Specified, in. 


Brin. [Over in.| Over 1 in. 
Over Under and |up to in.,jup to 1 in.,jup to 2 in., 
inclusive | inclusive | 


Up to and including 0.006 0.008 
Over 1 up toan including 2in............. er dr 0.008 0.012 0.015 xs 
Over 2 up to and including 4 in............. vs & 0.010 0.015 0.020 dy 
Over 4 up to and including 6 in............. $5 ys 0.010 | 0.015 0.020 ds 


him that the material is being furnished in accordance with these 
specifications. All tests (except check analyses) and inspection shall 
be made at the place of manufacture prior to shipment, unless other- 
wise specified, and shall be so conducted as not to interfere unneces- 
sarily with the operation of the works. 

14. (a) Unless otherwise specified any rejection based on tests 
made in accordance with Section 4 shall be reported within five 
working days from receipt of samples. 

(b) Material which shows injurious defects subsequent to its 
acceptance at the manufacturer’s works will be rejected, and the 
manufacturer shall be notified. 

15. Samples tested in accordance with Section 4, which repre- 
sent rejected material, shall be preserved for two weeks from the 
date of the test report. In case of dissatisfaction with the results of 
the tests, the manufacturer may _ claim for a rehearing within 
cou 
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STEEL PLATES OF FLANGE AND FIREBOX _ 


QUALITIES FOR FORGE WELDING! 


A.S.T.M. Designation: A 89-31 T 


‘sale This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. ei B 


IssuED, 1931. 


x 1. These specifications cover two grades of steel plate of flange 
and firebox qualities suitable for forge welding without the use of 
fluxes where the weld is not reinforced. 


MANUFACTURE 


Process. 2. The steel shall be made by either or both the aneaing pro- 
cesses: open-hearth or electric-furnace. 


= CHEMICAL COMPOSITION AND TESTS 


Chemical | _—«-3.-: (a) The steel shall conform to the following requirements as 
Composition. to"chemical composition: 
FLANGE FirEBOX 
Grave A GRADE B Grave A’ GrRabdE B 


Carbon, for plates ? in. or 
maximum, under in thickness... 0.20 0.15 0.20 
per cent... | for plates over 2 in. 
0.22 0.17 0.22 
0.35-0.60 0.35-0.60 0.35-0.60 
Phosphorus, i t 0.06 0.04 0.04 
maximum, per cent. i a 0.04 0.035 0.035 
Sulfur, maximum, per cent y 0.05 0.04 0.04 


(b) The steel should preferably be free from nickel? and chro- 
mium. When these elements are present the maximum quantity of 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 

These specifications are in effect a tentative revision of, and will supersede when adopted as stan 
ard, the present Standard Specifications for Steel Plates of Flange Quality for Forge Welding (A 89 — 30), 
see 1930 Book of A.S.T.M. Standards, Part I, p. 127. These specifications are identical with the 
Standard Specifications except for the addition of requirements for firebox quality material, the inclu- 
sion of requirements for elongation in 2 in. for material over 14 in., and the elimination of the require- 
ment that the steel should preferably be free from nickel in the case of material for fusion welding. 

2 When these specifications are used for material to be fusion welded the maximum limit for 
nickel shall notZapply. 
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either one shall not exceed 0.05 per cent. Unless otherwise specified, 


the silicon shall not exceed 0.05 per cent. 

4. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of carbon, manganese, phos- 
phorus, and sulfur. This analysis shall be made from a test ingot 
taken during the pouring of the melt. The chemical composition 
thus determined shall be reported to the purchaser or his representa- 
tive, and shall conform to the requirements specified in Section 3. 

5. An analysis may be made by the purchaser from a broken 
tension test specimen representing each plate as rolled. The chem- 
ical composition thus determined shall conform to the requirements 
specified in Section 3. 


PHYSICAL PROPERTIES AND TESTS 


6. (a) The material shall conform to the following minimum 


requirements as to tensile properties: 


FirREBOx 
GRADE B GRADE A GRADE B 
Tensile strength, lb. per sq. in. . 45 000 50 000 45000 500004 
Yield point, lb. per sq. in 0.5 tens. str. 0.5tens.str. 0.5 tens.str. 0.5 tens.str. 
but in no case less than.... 24 000 27 000 24 000 27 000 
Elongation in 8 in., ® per cent.. 1 500 000 1 500 000 1550000 1550000 
tens. str. tens. str. tens. str. tens. str. 
Elongation in 2 in., per cent... 1 600 000 1 600 009 1650000 1650 000 
tens. str. tens. str. tens. str. tens. str. 


® See Paragraph (5). mal 
> See Section 7. 


(6) Tensile strength only need be determined on the test speci- 
men taken longitudinally from the top of firebox plates, and it shall 
not exceed 60,000 lb. per sq. in. for Grade A and 65,000 Ib. per sq. 
in. for Grade B. 

(c) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. 

7. (a) For material over ? in. in thickness, a deduction from the 
percentages of elongation in 8 in. specified in Section 6 (a) of 0.125 
per cent shall be made for each increase of zy in. of the specified 
thickness above 2 in. 

(b) For material } in. or under in thickness, the elongation shall 
be measured on a gage ienath of 24 times the thickness of the specimen. 

8. The test specimen shall stand being bent cold through 180 deg. 
without cracking on the outside of the bent portion, as follows: For 


=f 


Ladle 
Analyses. 


Tension 
Tests. 


Modifica- 
tions in 
Elongation. 


taaT 


Bend Tests. 


Check 4 
Analyses. 
f= 
1 
_ 
ty! 
| 
f 
| 
5 
or 
| 
e 


material 1 in. or under in thickness, around a pin the diameter of 
which is equal to the thickness of the specimen; and for material 
over 1 in. in thickness, around a pin the diameter of which is equal to 
twice the thickness of the specimen. 
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Homo- 9. For firebox steel, a sample taken from a broken tension test 
geney specimen shall not show any single seam or cavity more than } in. 
. in length, in either of the three fractures obtained in the test for 


re homogeneity, which shall be made as follows: 

ae oo The specimen shall be either nicked with a chisel or grooved on 
a machine, transversely, about 7s in. deep, in three places about 2 
in. apart. The first groove shall be made 2 in. from the square end; 
each succeeding groove shall be made on the opposite side from the 


§ Parallel Section 4 
not less thang" 


--- About 16” 


Fic, 1.—Standard 8-in. Gage Length Test Specimen. 
preceding one. The specimen shall then be firmly held in a vise, 
with the first groove about } in. above the jaws, and the projecting 
end broken off by light blows of a hammer, the bending being away 
from the groove. The specimen shall be broken at the other two 
lew grooves in the same manner. The object of this test is to open and 
render visible to the eye any seams due to failure to weld up or to 
interposed foreign matter, or any cavities due to gas bubbles in the 
ingot. One side of each fracture shall be examined and the lengths 
sss Of the seams and cavities determined, a pocket lens being used if 
necessary. 
10. (a) Tension test specimens for firebox material shall be taken 
* from the top and bottom corners of the plate as rolled, parallel to its 
longitudinal axis and for flange material from the bottom of the plate 
only. Bend test specimens shall be taken from the middle of the 
top of the plate as rolled, at right angles to its longitudinal axis. 


I 
i 
I 
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(b) Tension and bend test specimens shall be of the full thick- 
ness of material as rolled, except as specified in Paragraphs (c) and 
(d), and shall be machined to the form and dimensions shown in 
Fig. 1; except that bend test specimens may be machined with both 
edges parallel. 

(c) Tension test specimens for plates over 1} in. in thickness 
may be machined to a thickness or diameter of at least % in. for a 
length of at least 9 in., or they may conform to the dimensions shown 
in Fig. 2. 

(d) Bend test specimens for plates over 1} in. in thickness may 
be machined to a thickness or diameter of at least 2 in. or to 1 by # in. 
in section. 

(e) The machined sides of rectangular bend test specimens may 
have the corners rounded to a radius not over 3, in. 


Radius not less 27".------ 


Fillets shall be as 
Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
2 the Testing Machine 

Gage Length in such aWay that the 
for Elongation = Load shall be axial, 
after Fracture i 


Fic. 2.—Standard 2-in. Gage Length Test Specimen, 


11. (a) Two tension and one bend test shall be made from each 
firebox steel plate as rolled. One tension and one bend test shall be 
made from each flange steel plate as rolled. 
(b) If any test specimen shows defective machining or develops 
flaws, it may be discarded and another specimen substituted. 
(c) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 6 (a) and any part of the fracture 
is more than 2 in. from the center of the gage length of a 2-in. speci- | 
men or is outside the middle third of the gage length of an 8-in. | 
specimen, as indicated by scribe scratches marked on the specimen 
before testing, a retest shall be allowed. => sd) | 


PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS > 


12. The thickness of each plate shall not vary more than 0.01 Permissible 
in. under that ordered. Vasietions. 
The overweight of each lot! in each shipment shall not exceed 


1 The term “‘lot” applied to Table I means all of the plates of each group width and group thickness. i 
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SPECIFICATIONS FOR STEEL PLATES © 


the amount given in Table I. One cubic inch of rolled steel is assumed 
to weigh 0.2833 Ib. 


diod FINISH 
_ 13. The finished material] shall be free free from injurious defects and 
shall have a workmanlike finish. 


MARKING 


14. (a2) The name or brand of the manufacturer, the manufactur- 
er’s test identification number, class, and lowest tensile strength for 


the grade specified in Section 6 (a) shall be legibly stamped on each 


plate. The manufacturer’s test identification number shall be legibly 
stamped on each test specimen. 


TABLE I.—PERMISSIBLE OVERWEIGHTS OF PLATES ORDERED TO THICKNESS. 


Permissible Excess in Average Weights per Square Foot of Plates for 
Widths Given, Ex in Percentages of Nominal Weights 


Ordered 
Thickness, in. 
96 to | 108 to | 120 to 
in., | 108 in., | 120in., 
excl. | excel. 


5 
2.5 
2.5 


eh woo 


14 
12 
10 
9 
8 
7 
6 
5 


g 


5 5 45 


Norz.—The weight of individual plates seaee to thickness shall not exceed the nominal weight by more than 
one and one-third the amount given in this table. 


(b) When specified on the order, plates shall be match-marked 
as defined in Paragraph (c) so that the test specimens representing 
them may be identified. When the plate rolled from a slab or ingot 
is cut into two or more smaller plates, each shall be match-marked 
so that they may all be identified with the test specimens representing 
them. 

(c) Each match-mark shall consist of two over-lapping circles, 
each not less than 1} in. in diameter, placed upon the shear lines, 
and made by separate impressions of a single-circle steel die. 

(d) Match-marked coupons shall match with the sheets repre- 
sented and only those which match properly shall be accepted. 


: 

Finish 

Te 

Ordered 
Thickness, in. 
48 to | 60to | 72to | 84 
; , 4 Under | 60 in., | 72 in., | 84 in., | 96 
48 in. | excl. | excl. | excl. | ex 

9 | 10 | 12 | 9 

10 | 13 4 
5| 5 7 9 « 
fnew? 5 6 8 9 “ 2 “ 
4.5 5 7 8 2 
Pe bes | 6 7 1 or over 
. 
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INSPECTION AND REJECTION 


15. The inspector representing the purchaser shall have free entry, Inspection. 
at all times while work on the contract of the purchaser is being 
performed, to all parts of the manufacturer’s works which concern the _ 
manufacture of the material ordered. The manufacturer shall afford _ 
the inspector, without charge, all reasonable facilities to satisfy him — 
that the material is being furnished in accordance with these specifica- 
tions. All tests (except check analyses) and inspection shall be made — 
at the place of manufacture prior to shipment, unless otherwise speci- 
fied, and shall be so conducted as not to interfere unnecessarily with _ 
the operation of the works. : 

16. (a) Unless otherwise specified, any rejection based on tests Rejection. 
made in accordance with Section 5 shall be reported within five work- sa 
ae 
ing days from the receipt of samples. 

(b) Material which shows injurious defects subsequent to its 
acceptance at the manufacturer’s works will be rejected, and the 
manufacturer shall be notified. 

17. Samples tested in accordance with Section §, which repre- Rehearing. 
sent rejected material, shall be preserved for two weeks from the 
date of the test report. In case of dissatisfaction with the results of © 
the tests, the inanufacturer may make claim for a rehearing within 


| 
that time. 
lows 
| 
>= 


ate 
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Yeisen. 2 TENTATIVE SPECIF ICATIONS 


HEAT-TREATED CARBON-STEEL HELICAL SPRINGS! 
A.S.T.M. Designation: A 125-31 T 


: This is a Tentative Standard, published for the purpose of eliciting criticism 
ss and suggestions, and as such is subject to annual revision. 


IsSUED, 1929; REVISED, 1931. 


Scope. 1. These specifications cover hot-coiled, helical compression 
springs made of round bars 3 in. and larger in diameter and suitable for 
use on railway equipment. 


Process. 2. The steel may be made by one or more of the following pro- 
cesses: open-hearth, crucible or electric-furnace. The rolled bars 
fi o. shall be practically straight, free from surface cracks, rolling seams, 
e folds and flat areas, or other injurious defects. 

Coiling. 3. The bars after being suitably tapered or otherwise prepared 
shall be heated slowly and uniformly to a temperature of approximately 
~-:1700° F. (930° C.) and coiled on a preheated mandrel. No water shall 

be allowed to come in contact with the heated bar at any time. 
Heat 4. After coiling, the springs shall be allowed to cool uniformly to 
Treatment. 4 distinct black heat. They shall then be reheated uniformly to 
a temperature sufficient to refine the grain and quenched in an ample 
volume of oil. After quenching the springs shall be allowed to cool to 
at least 400° F. (200° C.) and shall then be reheated uniformly to a 
temperature below the critical, but sufficiently high to give a proper 


drawback or tempering effect. 


5. The springs offered for inspection shall be arranged in groups 
with 500 or fraction thereof of a size in a group. ‘The inspector shall 
select one spring from each group to represent that group and shall 
suitably mark the sample so selected for identification. 


Sampling. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. ie 
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CHEMICAL PROPERTIES AND TESTS 


6. (a) Unless otherwise specified, the steel shall conform to the Chemical 
following requirements as to chemical composition: Composition. 


Carbon, per cent 0.90to1.05 — 
Manganese, per cent 0.25 to 0.50 
Phosphorus, maximum, per cent 

Sulfur, maximum, per cent 

Silicon, minimum, per cent 


(b) Other grades of steel may be used when mutually agreed upon a “ 
by the purchaser and the manufacturer. 
7. One check analysis may be made by the purchaser from each Check 
500 springs or fraction thereof of each size of bar. ene 
8. For chemical analysis, a spring if small shall be taken or if Preparation 
large a piece weighing about 3 Ib. shall be cut off. If the sample is cut ° S*™”!* 
off hot it shall be cooled in iach a way as not to permit it to harden. 
Drillings for check analysis shall be made from the samples so selected 
and the drill used shall be approximately one-half the diameter of the 
bar. The drillings for analysis shall be selected from the thoroughly- — 
mixed total drillings obtained by passing nearly through the section < 
of the bar after discarding’ the surface drillings. 


PHYSICAL PROPERTIES AND TESTS 


9. From each group of springs described in Section 5 which con- Number of 
form to the requirements of Sections 15 and 16 (a) the inspector may Ts 
select 10 per cent to be tested in accordance with the requirements of f 
Sections 10 and 11. 

10. (a) The properties specified in Paragraphs (0) to (f) shall be Physical 
determined in the order enumerated. The springs shall not be rapped Properties 


° ° and Tests 
or otherwise disturbed during the test. 


(b) Solid Height.—The solid height is the perpendicular distance 
between the plates of the testing machine when the spring is com- 4 | 
pressed solid with a test load of approximately one and one-quarter } 
times that necessary to bring all coils in contact. 

(c) Free Height.—The free height is the height of the spring when 
the load specified in Paragraph (b) has been released and is determined 
by placing a straight-edge across the top of the spring and measuring 
the perpendicular distance from the plate on which the spring stands 
to the straight-edge at the approximate center of the spring. 

(d) Loaded Height.—The loaded height is the perpendicular dis- 
tance between the plates of the tir5 machine when the specified 


working load has been applied. 


= 
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TaBLe I.—Test LOADs tN PouNDS AND DEFLECTION PER TURN IN INCHES FoR HEtica, 


Diameter of Bar, in. 


2 
| 
of Spring, 
{| 2481 | (9194 | (ABIL | (6187 | | | | | | 
2% 0.303 | 0.254 | 0.216 | 0.185 | 12222 | 
0.374 | 0.316 | 0.270 | 0.233 | 0.202 | 
1 {| Load.........-.--| 1785 | 2600} 3652 | 4980 | 6627 | “864i | |... | gm | 
3% {| 0.452 | 0.384 | 0.330 | 0.285 | 0.240 | 0.210 | | | 
+ Load.........+---| 1636 | 2379 | 3334] 4537| 6025 | 7837 | 10022 | 
A 0.588 | 0.459 | 0.306 | 0.344 | 0.302 | 0.266 | 0.935 | | 22222 | 
Load...........-.| 1510 | 2192} 3065] 4166 | 5522 | 7171 | 9150 | 11503 | | 
3% {] Detleciion........;| 0.632 | 0.540 | 0.467 | 0.408 | 0.359 | 0.317 | 0.282 | 0.252 | 122.2 | 1222. 
Load..........---| 1402 | 2033} 2840] 3852 | 5007| 6608 | 8418 | 10564 | 13090] ..... 
wohewgurt hee a7: 0.733 | 0.628 | 0.545 | 0.477 | 0.421 | 0.374 | 0.334 | 0.299 | 0.269 | ..... 
to | 1895 | 2644 | 3581 | 4733 | 6127| 7795 | 9767 | 12083 | 14777 
44 {| Defleciion....7222:] 2222. | 0.723 | 0.629 | 0-553 | 0.480 | 0.435 | 0.389 | 0.350 | 0.316 | 0.286 
| 1774] 2474) 3347] 4418 | 5712 | 7257| 9081 | 11220 | 13702 
ax Deflection 2222. | 0.824 | 0-718 | 0-632 | 0-561 | 0.500 | 0.449 | 0.405 | 0.366 | 0.333 
“3. | | 2824] 3141 | 4142 | 5352 | 6789 | 8486 | 10472 | 12773 
; 4% {] Detleotion.....222.| 2222. | 22225 | 0815 | 0-718 | 0-638 | 0.571 | 0.513 | 0.464 | 0.490 | 0.383 
| | | 2191 | 2050 | 3808 | 5030] 6377] 7964] 9817 | 11962 
| | 0-810 | 0-720 | 0.646 | 0.582 | 0.527 | 0.479 | 0-436 
| | | 2797 | 3681] 4746 | 6013 | 7502] 9240 | 11248 
5% {1 Dettesiion 22222 | | | 0-908 | 0-808 | 0-725 | 0.654 | 0.504 | 0-540 | 0.404 
| | | 2651 | 3488 | 4493 | 5688] 7091 | 8726 | 10614 
54 {| 2222. | 22225 | | | 0-900 | 0-809 | 0-731 | 0.664 | 0.606 | 0.554 
| | | | 3313 | 4266] 5396] 6723 | 8267 | 10049 
| | | 0-808 | 0-812 | 0.739 | 0.675 | 0.618 
& | | | | 3155 | 4060] 5133} 6391 | 7854 | 9540 
Deflection | sega | 0-901 | 0-808 | 0-818 |.0.748 | 
| | | | | 3874] 4894] 6090 | 7480] 9080 
| | cones | | 8703] 4676] 6816] 7140| 8660 
| | | | 4205 ] 5397 | 6545 | 7038 
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ELICAL & SPRINGS, CoRRESPONDING TO A MAXIMUM FIBER STRESS OF 100,000 LB. PER so. IN. 


Diameter of Bar, in. 


657 
faut ? 
— 
Outside 
Diameter 
of Spring, 
1k | ifs | 14 | | 18 1% | | 18 | 1% in. 4 
0.300 | 0.366 | 0.336 | ..... | ..... | | | | | Ga 
0.452 | 0.416 | 0.383 | 0.353 | | | | Deflestion i 
12780 | 15250 | 18045 | 21200 | 24750 |] | 5 
0.509 | 0.468 | 0.432 | 0.400 | 0.370 | | | | [Deflection 3 
12089 | 14415 | 17040 | 20005 | 23335 | 27045 | | 53 
0.569 | 0.524 | 0.484 | 0.449 | 0.416 | 0.387 | ..... ..... | | 
11469 | 13665 | 16145 | 18940 | 22070 | 25565 | 29450] ..... | ..... | ..... cssesnseesns gland | 6 
0.632 | 0.583 | 0.540 | 0.501 | 0.465 | 0.433 | 0.404] ..... | ..... | ..... |.........Deflection esi iG 
10910 | 12990 | 15340 | 17980 | 20940 | 24235 | 27900 | 31955 | | Land |} 6 
0.699 | 0.645 | 0.598 | 0.556 | 0.517 | 0.482 | 0.450 | 0.420 | | ..... |......... Deflection 
10402 | 12379 | 14610 | 17115 | 19920 | 23040 | 26505 | 30340 | 34565 | <.... ssesteevess Lead |} 6 _ : 
0.768 | 0.711 | 0.659 | 0.613 | 0.571 | 0.533 | 0.498 | 0.467 | 0.437 | ..... |......... Deflection 3 4 46 
9940 | 11823 | 13945 | 16325 | 18995 | 21955 | 25245 | 28875 | 32880 | 37275 veesesee asa cboad |} 63 > 
0.841 | 0.779 | 0.724 | 0.674 | 0 628 | 0.587 | 0.550 | 0.515 | 0.483 | 0.454 |......... Deflection y 4 
9517 | 11314 | 13340 | 15610 | 18150 | 20970 | 24095 | 27550 | 31350 | 35520 cereeeee ss Lad |) 7 2: 4 
0.918 | 0.851 | 0.791 | 0.737 | 0.688 | 0.644 | 0.603 | 0.566 | 0.532 | 0.500 |......... Deflection = 
9129 | 10847 | 12780 | 14950 | 17375 | 20065 | 23050 | 26340 | 29955 | 33920 seeeesee ess baad |) 5 : 
0.998 | 0.926 | 0.861 | 0.804 | 0.751 | 0.703 | 0.659 | 0.619 | 0.582 | 0.548 |......... Deflection i “4 
8770 | 10418 | 12270 | 14345 | 16665 | 19240 | 22090 | 25230 | 28680 | 32460 seese esa a Laad |} 5 a 
1.081 | 1.004 | 0.935 | 0.873 | 0.816 | 0.765 | 0.718 | 0.675 | 0.635 | 0.599 |......... Deflection 3 4 
8440 | 10020 | 11800 | 13790 | 16015 | 18480 | 21205 | 24210 | 27510 | 31125 seeeeces ss glad |} 7 2. 
1.167 | 1.085 | 1.011 | 0.945 | 0.884 | 0.829 | 0.779 | 0.733 | 0.601 | 0.651 |......... Deflection i - of 
8133 | 9653 | 11360 | 13275 | 15405 | 17770 | 20390 | 23270 | 26430 | 29890 ssoeereesne glad | 8 votyesT 
1.256 | 1.169 | 1.090 | 1.020 | 0.955 | 0.896 | 0.842 | 0.793 | 0.748 | 0.706 |......... Deflection ek on 
7847 | 9312 | 10955 | 12795 | 14845 | 17120 | 19635 | 22400 | 25435 | 28755 seeeveesss gelad | 8 
1.350 | 1.256 | 1.173 | 1.097 | 1.028 | 0.965 | 0.908 | 0.856 | 0.808 | 0.763 |......... Deflection } 
7581 | 8993 | 10575 | 12350 | 14825 | 16515 | 18935 | 21590 | 24510 | 27700 ssoveseesss ae land |) 8 ; 
1.447 | 1.347 | 1.258 | 1.177 | 1.104 | 1.038 | 0.977 | 0.921 | 0.870 | 0.823 |......... Deflection 3 1 
| 9696 | 10225 | 11935 | 13840 | 15950 | 18280 | 20840 | 23650 | 26710 |) 33 
“775 | 1.441 | 1.346 | 1.260 | 1.183 | 1.113 | 1.048 | 0.989 | 0.934 | 0.884 |......... Deflection 4 . 
| 8418 | 9805 | 11550 | 13385 | 15420 | 17670 | 20140 | 22845 | 25805 9 
“72°. | 1.538 | 1.437 | 1.347 | 1.265 | 1.190 | 1.122 | 1.059 | 1.001 | 0.948 |......... Deflection a 
| 0585 | 11185 | 12960 | 14930 | 17106 | 19485 | 22100 | 24950 9 
7 STE] E""" | 1.532 | 1.436 | 1.849 | 1.270 | 1.198 | 1.131 | 1.070 | 1.014 |......... Deflection t 
| 10840 | 12565 | 14465 | 16565 | 18870 | 21395 | 24150 9 
| | 1.598 | 1.496 | 1.353 | 1.276 | 1.206 | 1.141 | 1.082 Deflection 
| 10520 | 12190 | 14030 | 16065 | 18295 | 20740 | 23405 Lad |} 93 
| | 1.886 | 1.438 | 1.357 | 1.283 | 1.215 | 1.152 |-........ Deflection 
| | | 10220 | 11885 | 18620 | 18590 | 17755 | 20120 | 22700 |.............Load 10 
| | 1.619 | 1.526 | 1.441 | 1.363 | 1.201 | 1.225 |......... Deflection d 
| 11188 | 12870 | 14725 | 16760 | 18985 | 21410 |.............Load 103 
| | 1.709 | 1.615 | 1.530 | 1.450 | 1.377 Deflection 
12200 | 13950 | 15870 | 17975 | 20260 
| | 1908 | 1.800 | 1.705 | 1.618 | 1.537 |......... Deflection 
| 18280 | 15075 | 17065 | 19230 |.............Load 
| | 1.891 | 1.795 | 1.707 |......... Deflection 
P—I—42 
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(e) Uniformity of Pitch—The pitch of the coils shall be suffi- 
ciently uniform that when the springs are compressed to a point where 
any two coils are in contact there shall be no space exceeding 3x in. 
between the other coils, excluding the tapered ends. 

(f) Permanent Set—The permanent set is the difference, if any, 
between the free height and the height after the spring has been com- 
pressed solid three times with the test load specified in Paragraph (0), 
measured at the same point and in the same manner. 

Tolerances. 11. (a) Springs having a free height of 10 in. and under shall 
conform to the following tolerances when tested in accordance with 
Section 10: 

Diameter.—The diameter of the springs up to 6 in. in outside diam- 
eter shall not vary more than 7, in. from that specified and for springs 
over 6 in. in outside diameter the diameter shall not vary more than 
3 in. from that specified. 

Solid Height.—Not more than 75 in. over that specified. 

Free Height.—Not more than $ in. over or under that specified. 

Loaded Height—Not more than 3 in. over nor more than in. 
under that specified. ; 

Uniformity of Pitch—As specified in Section 10 (e). Se 

Permanent Set.—Not more than in. 
Increased (b) For springs having a free height over 10 in. but not over 15 
Tolerances. in the tolerances specified in Paragraph (a) shall be increased 50 per 

cent. 

(c) For springs having a free height over 15 in. but not over 20 
in. the tolerances specified in Paragraph (a) shall be increased 100 per 
cent. 

(d) For springs having a free height over 20 in. the tolerances shall 
ba be mutually agreed upon by the manufacturer and the purchaser. 
Testing 12. (a) The properties and methods of testing specified in Sections 
soem 10 and 11 have been established on the assumption that the maximum 

fiber stress at the solid height shall not exceed 100,000 Ib. per sq. in. 
and that the several heights specified are commensurate. ‘The stress 
_ of 100,000 Ib. per sq. in. referred to is given solely as a limiting stress 
not to be exceeded in testing. This stress is not intended as a guide 
in the design of springs, as the proper working fiber stress will depend 
upon the class of the spring and upon the service for which it is 
intended. 

(b) Unless otherwise mutually agreed upon by the manufacturer 

_ and purchaser, springs which do not meet the conditions of Para- 

aan, graph (a) shall not be subject to the requirements of Sections 10 and 
11, but shall be submitted to a test load which corresponds to a maxi- 


| 
‘ 
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mum fiber stress of 100,000 Ib. per sq. in. as determined in Section 13. 
_ The free height as measured after application and release of such test 
_ load shall conform to the requirements of Section 11. 
| 13. The test load corresponding to a maximum fiber stress of Test Loads. 
- 100,000 Ib. per sq. in. shall be calculated from the following equation: 
(1) 
8 M 
_ where C = the capacity in pounds; 
S =the stress at the most strained fiber = 
i. per sq. in.; 
= the diameter of the bar in inches; 
= the mean diameter of the helix in inches, found by ~— 
subtatng the diameter of the bar from the outside diameter of | 
spring. 

Table I shows test loads in pounds and deflection per turn in 
inches for helical springs, corresponding to a maximum fiber stressof | 
100,000 lb. per sq. in. for springs 2 to 12 in. in outside diameter. 

14. To determine whether or not the specified heights fulfill the Calculation. 
conditions of Section 12 (a) the calculations described in Paragraphs ae "4 
(a) to (f), inclusive, shall be made. 

(a) Divide the solid height by the diameter of the bar to va 
the number of turns in the spring. From the figure thus obtained 
subtract one and one-half to obtain the number of acting turns. 

Note.—There is one turn of inactive material at each end of a spring, count- aay ¥ 
ing from the tip of the tapered bar. In measurements parallel to the axis of the 
spring, this is equal to one and one-half times the diameter of the bar, being made 


up of the two tips of the bar, each one-quarter of the bar diameter in thickness 
and one full bar diameter. 


C= 


(b) The deflection corresponding to the load determined by the 
equation in Section 13 shall be calculated from the following equation: 
221416 N 

Gd 
where S, M, and d are the same as in Eq. 1; 
F = the deflection; | 
N = the number of active turns; and ott 
G = the effective torsional modulus of elasticity. For the grade 
of steel herein specified G shall be taken at 10,500,000 lb. per sq. in. 
Table I shows test loads in pounds and deflection per turn in 
inches for helical springs, corresponding to a maximum fiber stress of 
100,000 Ib. per sq. in. for springs 2 to 12 in. in outside diameter. 
(c) The sum of the solid height and the total deflection F is the 
“normal free height” and should not be exceeded by the free height. 


ie 
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(d) In helical springs the loads and deflections are directly pro- 
portional. Therefore, the deflection, X, under any load, P, less than 
the capacity shall be determined from the ratio: C:F::P:X by solving 
for X. 

(e) The sum of the specified loaded height and X is the required 
free height which shall not exceed the normal free height. 

(f) Should the specified free height exceed the normal free height 
or be less than the required free height or both, the several specified 
heights are are not commensurate. 


WORKMANSHIP AND FINISH 
Workman- 15. Before offering springs for inspection they shall be compressed 


_ solid three times. The springs shall be submitted for inspection singly 


eS or grouped as may be shown by the drawings and shall conform to the 

Ff drawings within the tolerances specified in Section 11. 

Finish. 16. (a) The ends of the bars shall be properly tapered to give 
when coiled a reasonable square, firm bearing. The points of the bars 

shall be in approximate contact with the adjacent coil and shall not 

protrude beyond the outside diameter of the springs. 

(b) When mutually agreed upon by the manufacturer and 
purchaser, the end bearing surfaces of the springs shall be ground to 
produce a uniform bearing of at least three-fourths of the circumference 
and square with the axis of the helix within in. per foot of free length. 

wa bay daw te T 

Marking. 17. (a2) The name or brand of the manufacturer, the year and 
: a of manufacture and, if specified, the purchaser’s class number 


: shall be legibly stamped on each spring at a place not detrimental to 
the life of the spring. 
(b) Any stamping by the inspector shall be so placed as not 


be detrimental to the life or service of the spring. eras, 


INSPECTION AND REJECTION oars 


Inspection. 18. (a) The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which con- 
cern the manufacture of the springs ordered. The manufacturer shall 
afford the inspector, without charge, all reasonable facilities to satisfy 
him that the springs are being furnished in accordance with these 
specifications. All tests (except check analyses) and inspection shall 
be made at the place of manufacture prior to shipment, unless other- 


=a 
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wise specified, and shall be so conducted as not to interfere unneces- 
sarily with the operation of the works. 
(b) The purchaser may make the tests to govern the acceptance 
or rejection of the material in his own laboratory or elsewhere. Such 
tests, however, shall be made at the expense of the purchaser. 
19. (a) If any of the springs representing a group fail to conform Rejection. 
to the requirements specified in Section 11, but at least one-half of 
the springs representing a group do conform to these requirements, 
each spring of the group shall be tested, and those which conform to 
the requirements shall be accepted. If more than one-half of the 
springs representing a group fail to conform to requirements specified 
in Section 11, the group shall be rejected. . 
(db) Individual springs which, subsequent. to inspection at the 
mills or elsewhere and their acceptance, show defects or Saale. 
tions will be rejected and shall be replaced by the manufacturer. 
20. Samples tested in accordance with Section 6, which represent Rehearing. 
rejected material, shall be held for two weeks from the date of the test 
report. 
21. Springs which fail to conform to the requirements of the en 
physical tests or conform to the specified dimensions may be again 
i f i rked. 
submitted after being reworked 
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CARBON-STEEL FORGINGS FOR LOCOMOTIVES' 
A.S.T.M. Designation: A 20 - 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


TENTATIVE Form, 1929; REVISED, 1931. 


Scope. 1. These specifications cover untreated, annealed, and normal- 
ized and tempered carbon-steel driving axles, engine and trailing- 
truck axles, main and side rods, straps, crank pins, piston rods, and 
annealed car and tender axles. 
Basis of 2. The manufacturer may, at his option, furnish annealed forg- 
Purchase. = ings when untreated forgings are specified by the purchaser, provided 
* _ they conform to the requirements specified for untreated forgings. 


MANUFACTURE 


Process. 3. The steel shall be made by either or both the following pro- 
cesses: open hearth or electric-furnace. 

Discard. 4. A sufficient discard shall be made from each ingot to secure 
freedom from injurious piping and undue segregation. 

ag gam 5. Unless otherwise specified, for test purposes at least 20 per 


cent of the forgings shall be provided with prolongations or, at the 
manufacturer’s option, a forging may be selected. 

6. If boring is required in the case of axles, shafts and similar 
forgings, it shall be performed before heat treatment and the diameter 
of the hole, unless otherwise specified, shall be at least 20 per cent 
of the maximum outside diameter or thickness of the forging, exclusive 
collars and flanges. 

Heat 7. (a) Cooling.—After forging, the objects shall be allowed to 
Treatment. cool to a temperature below the critical range, under suitable con- 
is ditions to prevent injury by too rapid cooling. 


Boring. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 

These tentative specifications are in effect a revision of the former Standard Specifications for 
_Carbon-Steel Forgings for Locomotives (A.S.T.M. Designation: A 20- m which were discontin- 
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(b) Annealing. —For annealing, the forgings shall be uniformly 
reheated to the proper temperature to refine the grain and allowed 
to cool uniformly. A group thus treated shall be known as an 
“annealing charge.” 

(c) Normalizing.—For normalizing, the forgings shall be uni- 
formly reheated to a proper temperature to refine the grain, and after 
being held a sufficient length of time at this temperature, shall be 
withdrawn from the furnace and allowed to cool uniformly in the 
atmosphere, protected from rain or snow, to a temperature below the 
critical range. A group of forgings thus heated shall be known as a 
“normalizing charge.’’ Normalizing, when specified, shall be fol- 
lowed either by annealing as described in Paragraph (b), or by tem- 
pering as described in Paragraph (d). 

(d) Tempering.—For tempering, after normalizing as described in 
Paragraph (c), the forging shall be uniformly reheated to a tempera- 
ture below the critical range, and after being held a proper time at 
this temperature shall be allowed to cool uniformly either in the 
furnace or in the atmosphere protected from rain or snow. A group 
of forgings thus treated shall be known as a “‘ tempering charge.” 


‘= CHEMICAL PROPERTIES AND TESTS 


_ 8. The steel shall conform to the following requirements as. to Chemical 
chemical composition: Composition. 


i Manganese For untreated forgings. «++. 0.56 to 0.80 per cent 
For heat-treated forgings.... 0.60 to 0.90 per cent 


Phosphorus not over 0.05 per cent 
not over 0.05 per cent 


9. An analysis of each melt of steel shall be made by the manu- Ladle 
facturer to determine the percentages of carbon and the elements 4™#!¥ses- 
specified in Section 8. This analysis shall be made from a test ingot 
taken during the pouring of the melt. The chemical composition : 
thus determined shall be reported to the purchaser or his representa- , 
tive, and the percentages of manganese, phosphorus and sulfur shall - 
conform to the requirements specified in Section 8. 

10. An analysis may be made by the purchaser from a forging Check 
representing each melt. The chemical composition thus determined 4#!yses- 
shall conform to the requirements specified in Section 8. Drillings 
for analysis may be taken from the forging or from a full-size prolon- 
gation of the same, at any point midway between the center and sur- 
face; or. turnings may be taken from a test specimen. 


4 
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TENTATIVE SPECIFICATIONS FOR LOCOMOTIVE FoRGINGS 

PHYSICAL PROPERTIES AND TESTS 

Tension 11. (a) The forgings shall conform to the minimum requirements 
Tests. as to tensile properties specified in Table I. 

(b) The classification by size of the forging shall be determined 

AL. by the specified diameter or thickness which governs the size of the 

| _ prolongation from which the test specimen is taken. 

: (c) The yield point shall be determined by the drop of the beam 

of the testing machine. The speed of the testing machine, by which 

TABLE I.—MInimuM TENSILE REQUIREMENTS FOR ForRGINGS HAVING A MAXIMUM 


OuTsIDE DIAMETER OR OVER-ALL THICKNESS OF NOT OVER 12 IN. WHEN 
UNTREATED OR NOT OVER 20 IN. WHEN TREATED. 


UNTREATED 


Elongation in 2 in., Reduction of Area 
per cent per cent 


Yield Point, 
Outside Thickness Ib. per sq. in. 


Inverse Not Inverse Not 
Ratio Under Ratio Under 


2 200 000 
Not over 8 in 18 Tens. str. 


Over 8 to 12 in., inclusive x % 17 io 23 
. str. ens. str. 


24 


7. 
1 980 000 
Not over 8 in., 4-in. 0.48 tens. str. Tens. str. 


a 1.900 000 
Over 8 to 12 in., 6-in. maximum wall.... 0.48 tens str. a 


1 820 000 
Over 12 to 20 in., 10-in. maximum wall. . 0.48 tens. str. aie, 


ZED AND TEMPERED 
2 300 000 3 650 000 
Tens. str. Tens. str. 


2 100 000 3 320 000 
Tens. str. Tens. str. 


2.000 000 3 100 000 
3 Over 12 to 20 in., 10-in. maximum wall.. 0.52 tens. str. |p = a 


0.52 tens. str. 


0.52 tens. str. 


‘S 7 meant the speed of the cross-head when the machine is running 
idle, shall not be less than yg nor more than 3 in. per minute. 

(d) Tests of forgings shall be made only after final heat-treatment. 

Bend Tests. 12. If specified by the purchaser, bend tests shall be made on 

annealed, and normalized and tempered forgings as follows: The test 

specimen shall stand being bent cold through 180 deg. around a pin 


4 in. in diameter without cracking on the outside of the bent portion. _ 


Test 13. (a) Tension and bend test specimens shall be taken from a 
Specimens. f.)]]-size prolongation of any forging. For forgings with large ends or — 
collars, the ees may be of the same cross-section as that of — 


| 
| } 
‘ensile 
j 
i 
3 100 000 
2 900 000 
7 20 2 640 000 31 
Tens. str. 
Norma 
Not over 8 in., 4-In. maximum wall.....| 85000 40 
Over 8 to 12in., Gin. maximum wall...) $3000 | 37 
| 35 
| 
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the forging back of the large end or collar. If approved by the pur- 
chaser, the specimens may be taken from the forging itself with a 
hollow drill. 

(b) The axis of the specimen shall be located at any point mid- 
way between the center and surface of solid forgings, and at any point 
midway between the inner and outer wall surfaces of bored forg- 
ings and shall be parallel to the axis of the forging in the direc- 
tion in which the metal is most drawn out. 

(c) Tension test specimens shall conform to the dimensions 
shown in Fig. 1. The ends shall be of a form to fit the holders of the 
testing machine in such a way that the load shall be axial. 

(d) Bend test specimens shall be }-in. square in section with 
corners rounded to a radius of not over 3g in. and the length need not 
exceed 6 in. 


Radius not less 7 Note :- The Gage Length, “1 
thang*.| Parallel Section | Parallel Section,and 
Fillets shall be as 
Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
the Testing Machine 


Gagelength in such aWay that the 


for Elongation pails fled load shall be axial, 
atter Fracture 


Fic. 1.—Standard 2-in. Gage Length Test Specimen. 


it 


14. Unless otherwise specified by the purchaser, tests shall be 
made as follows: 

(a) For untreated forgings, one tension test shall be made from 
each melt. 

(b) For annealed forgings, one tension test shall be made from 
each annealing charge. If more than one melt is represented in an 
annealing charge, one tension test shall be made from each melt. 

(c) For normalized and tempered forgings, one tension test, and 
when specified one bend test, shall be made from each tempering 
charge. If more than one normalizing charge is represented in a 
tempering charge, one tension test, and when specified one bend test, 
shall be made from each normalizing charge. If more than one melt 
is represented in a normalizing charge, one tension test, and when 
specified one bend test, shall be made from each melt. 

(d) If more than one class of forgings by size is represented in 
any lot, one tension test, and when specified one bend test, from a 
forging of each class by size shall be made in accordance with Sec- 


Number of 
Tests. 


| 
— 


ship. 


= tion of such identification marks. 
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(e) If any test specimen shows defective machining or develops 
flaws, it may be discarded and another specimen substituted. 

(f) If the percentage of elongation of any test specimen is less 
than that specified in Section 11 (a) and any part of the fracture is 
more than 2 in. from the center of the gage length, as indicated by 
scribe scratches marked on the specimen before testing, a retest shall 
be allowed. 

15. (a) If the results of the physical tests of any test lot do not 
conform to the requirements specified, the manufacturer may re- 
treat such lot, but not more than three additional times unless 


p>. authorized by the purchaser, and retests shall be made as specified 
in Section 14 


a (b) When annealed, or normalized and tempered forgings are 


specified, if the fracture of any test specimen shows over 15 per cent 


my crystalline, a second test shall be made. If the fracture of the second 


specimen shows over 15 per cent crystalline, the forgings represented 
by such specimen shall be re-treated. The fracture shall be considered 
crystalline if the crystals which it contains are so large that the cleav- 
age planes or sides of these crystals are easily visible to the naked eye. 


WORKMANSHIP AND FINISH 
ee ‘16 The forgings shall conform to the sizes and eae specified 


by the purchaser. Axles, shafts and similar forgings, unless otherwise 
specified, shall be rough-turned all over with an allowance of } in. 
nd on the surface for finishing. In centering, 60-deg. centers with clear- 
ance drilled for points shall be used. 


Finish. 17. The forgings shall be free from injurious defects and shall 


q MARKING 
Marking. 18. Identification marks shall] be legibly stamped on — forging 


and on each test specimen. The purchaser shall indicate the loca- 


INSPECTION AND REJECTION ayers 


Inspection. 19. (a) The inspector representing the purchaser shall have free 
Be at all times while work on the contract of the purchaser is — 


oe _ being performed, to all parts of the manufacturer’s works which con- 

cern the manufacture of the forgings ordered. The manufacturer 

shall afford the inspector, without charge, all reasonable facilities to 

satisfy him that the forgings are being furnished in accordance with 

these specifications. All tests (except check analyses) and inspection 

shall be made at the place of manufacture prior to shipment, unless 


Retest: 
: 


unnecessarily with the operation of the works. a 

(6) The purchaser may make the tests to govern the acceptance © 
or rejection of the forgings in his own laboratory or elsewhere. Such 
tests, however, shall be made at the expense of the purchaser. 

20. (a) Unless otherwise specified, any rejection based on tests Rejection. 
made in accordance with Section 19() shall be reported within five 
working days from the receipt of samples. 

(b) Forgings which show injurious defects while being finished 
by the purchaser will be rejected, and the manufacturer shall be 
notified. 

21. Samples tested in accordance with Section 19(b), which Rehearing. 
represent rejected forgings, shall be preserved for two weeks from 


the date of the test report. In case of dissatisfaction with the results ’ oa 


of the tests, the manufacturer may make claim for a rehearing within = 58 
that time. 


wey 


Cra.” 


A.S.T.M. Desicnation: A 20-31 T 667 
otherwise specified, and shall be so conducted as not to interfere ; 
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PENTA TIVE SPECIFICATIONS 


ig NORMALIZED AND TEMPERED ALLOY-STEEL _ 


FORGINGS FOR LOCOMOTIVES 
A.S.T.M. Designation: A 133-31 T 


This is a Tentative Standard, published for the purpose of i criticism 


and suggestions, and as such is subject to annual revision. eee it! 
IssuED, 1931. ott 
1. (a) These specifications cover two classes of normalized and 
tempered alloy-steel forgings for use in locomotive construction. 
(b) The characteristics of the two classes are as follows: 
Class A.—Medium tensile strength with high yield point and 
high ductility. 
Class. B.—High tensile strength with oer ductility. 


Process. 2. The steel -—_ be made by either or both the following pro- 
cesses: open-hearth or electric-furnace. 
Discard. 3. A sufficient discard shall be made from each ingot to secure 
freedom from injurious piping and undue segregation. 
Prolongations 4. Unless otherwise specified, for purposes of test, at least 20 
or iests. 


per cent of the forgings shall be provided with prolongations, or at 

the manufacturer’s option, a forging may be selected. 

Boring. 5. If boring is required in the case of axles, shafts and similar 

forgings, it shall be performed before heat treatment, and the diam- 
eter of the hole, unless otherwise specified, shall be at least 20 per 
cent of the maximum outside diameter or thickness of the forging, 

_ exclusive of collars and flanges. 

Heat 6. (a) Cooling.—After forging, the objects shall be allowed to 

Treatment. cool to a temperature below the critical range, under suitable condi- 

- tions to prevent injury by too rapid cooling. 

(b) Normalizing —For normalizing, the forgings shall be uni- 

he z formly reheated to a proper temperature to refine the grain, and 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
ef Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. ool a | 
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after being held a sufficient length of time at this temperature, shall 
be withdrawn from the furnace and allowed to cool uniformly in axing 
still air, protected from rain or snow, to a temperature below the _ eet 
critical range. A group of forgings thus heated shall be known as a eo 
“normalizing charge.” 
(c) Tempering.—For tempering, after normalizing as describedin 
Paragraph (6), the forgings shall be uniformly reheated to a tempera- 
ture below the critical range, and after being held a proper time at 
this temperature shall be allowed to cool uniformly either in the — 
furnace or in the atmosphere protected from rain or snow. A group 
of forgings thus treated shall be known as a “tempering recat 
a CHEMICAL PROPERTIES AND TESTS 
7, (a) The steel shall conform to the following SepRRAS | as Chemical 
to chemical composition: ee 


Phosphorus, maximum, per cent oer 


Sulfur, maximum, per cent ‘ad 


(6) The composition other than phosphorus and sulfur shall "rae 
agreed upon by the manufacturer and the purchaser. 


Note.—Compositions which have been used successfully to give the physical 
properties specified in Section 10 are as follows: 


Crass A Crass B 
Carbon, per cent 0.20 to 0.30 0.42 to 0.57 
Manganese, per cent 0.80 to 1.00 0.70 to 0.95 
Silicon, per cent not less than 0.15 not less than 0.15 
Nickel, per cent 2.50 to 3.00 not over 0.25 
Chromium, per cent not over 0.40 not over 0.40 


es Vanadium, per cent not over 0.05 not less than 0.15 — 


8. An analysis of each melt of steel shall be made by the manu- Ladle 
facturer to determine the percentages of carbon and the elements ree 
specified in Section 7. This analysis shall be made from a test ingot 
taken during the pouring of the melt. The chemical composition 
thus determined shall be reported to the purchaser or his represent- 
ative, and shall conform to the requirements specified in Section 7. 

9. An analysis may be made by the purchaser from a forging 
representing each melt. The chemical composition thus determined 
shall conform to the requirements specified in Section 7. Drillings 
for analysis may be taken from the forging or from a full-size prolon- 
gation of the same, at any point midway between the center and 
surface; or cna may be taken from a test ee 


tis 
? 
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PHYSICAL PROPERTIES AND TESTS 


Tension 10. (a) The forgings shall conform to the following minimum 
Teste. requirements as to tensile properties: 
Crass A Crass B 
‘ a. Not Over 14 In. IN Not Over 14 IN. IN 
DIAMETER, OR THICKNESS, DIAMETER, OR THICKNESS, 
7-In. Maximum WALL 7-IN. Maximum WALL 
A 
a Tensile Strength, lb. per sq. in......... 80 000 90 000 


Yield Point, lb. per sq. in.............. 0.67 ten. str. 0.62 ten. str, 
Elongation in 2 in., per cent........... 28 22 icf 
Reduction of Area, per cent............ 56 42 3 


(b) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. The speed of the testing 
machine shall be such that when running light the crosshead speed 
shall not be less than 7g in. nor more than } in. per minute. 

(c) Tests of forgings shall be made only after final treatment. 


ond wey 4 oti Note :=-The Gage Length, 
8 Parallel Section, and 
Fillets shall be as 
Shown, but the Ends 
may be of any Shape 
: to tit the Holders of 
Pcs, - InsuchaWay that the 
or Elongation load shall 
Fic. 1.—Standard 2-in. Gage Length Test Specimen. 


Bend Teste. 11. If specified by the purchaser, bend tests shal] be made as 


follows: 

=o The test specimen shall stand being bent cold through 180 deg. 

. around a pin 3 in. in diameter without cracking on the outside of 

bent portion. 

Test 12. (a) Tension and bend test specimens shall be taken from a 

Specimens. f1]]-size prolongation of any forging. For forgings with large ends or 
_/ _ collars, the prolongation may be of the same cross-section as that of 


the forging back of the large end or collar. The specimens may be 
taken from the forging itself with a hollow drill if approved by the 
purchaser. 

(b) The axis of the specimen shall be located at any point mid- 
way between the center and surface of solid forgings, and at any 
point midway between the inner and outer wall surfaces of bored 


tion in which the metal is most drawn out. 


forgings, and shall be parallel to the axis of the forging in the direc-. 
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(c) Tension test specimen shall conform to the dimensions shown 
in Fig. 1. The ends shall be of a form to fit the holders of the testing 
machine in such a way that the load shall be axial. 

(d) Bend test specimens shall be } in. square in section with 
corners rounded to a radius not over ;; in., and need not exceed 
6 in. in length. 

13. (a) One tension test, and when specified one bend test, shall 
be made from each tempering charge. If more than one normalizing 
charge is represented in a tempering charge, one tension test, and 
when specified one bend test, shall be made from each normalizing 
charge. If more than one melt is represented in a normalizing charge 
one tension test, and when specified one bend test, shall be made from 
each melt. 


(6) If any test specimen shows defective machining or develops — 


flaws, it may be discarded and another specimen substituted. 


Number of 
Tests. 


bata 


(c) If the percentage of elongation of any test specimen is less _ 
than that specified in Section 7 (a) and any part of the fracture is _ 


more than ? in. from the center of the gage length, as indicated by 
scribe scratches marked on the specimen before testing, a retest shall 
be allowed. 


14. If the results.of the physical tests of any test lot do not 


Retests. 


conform to the requirements specified, the manufacturer may retreat | 


such lot, but not more than three additional times unless authorized 
by the purchaser, and retests shall be made as specified in Section 13. 


WORKMANSHIP AND FINISH 


15. The forgings shall conform to the sizes and shapes specified 
by the purchaser. Axles, shafts, and similar forgings, unless other- 
wise specified, shall be rough turned all over with an allowance of 

% in. on the surface for finishing. In centering, 60-deg. centers with 
cleaninds drilled for points shall be used. 

16. The forgings shall be free from injurious defects and shall 
have a workmanlike finish. 


MARKING 


17. Identification marks shall be legibly stamped on each forging 
and on each test specimen. The purchaser shall indicate the location 
of such identification marks. 


INSPECTION AND REJECTION 


18. (a) The inspector representing the purchaser shalJl have free | 
entry at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which con- 


Workman- 
ship. 


Finish. 


Marking. 
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cern the manufacture of the forgings ordered. The manufacturer 
_ shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the forgings are being furnished in accordance with 
these specifications. All tests (except check analyses) and inspec- 
tion shall be made at the place of manufacture prior to shipment, 
unless otherwise specified, and shall be so conducted as not to inter- 

fere unnecessarily with the operation of the works. 

(b) The purchaser may make the tests to govern the acceptance 

or rejection of the forgings in his own laboratory or elsewhere. Such 
tests, however, shall be made at the expense of the purchaser. 

19. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 18 (b) shall be reported within five 
working days from the receipt of samples. 

(b) Forgings which show injurious defects while being finished 
by the purchaser will be rejected, and the manufacturer shall be 
notified. 

20. Samples tested in accordance with Section 18 (b) which rep- 
resent rejected forgings, shall be preserved for two weeks from the 
date of the test report. In case of dissatisfaction with the results of 
the tests, the manufacturer may make claim for a rehearing within © 
time. 
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TENTATIVE SPECIFICATIONS 


tg FOR 


ELECTRIC-FUSION-WELDED STEEL PIPES 


This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. preety 


«1. These specifications cover steel pipe, with a wall thickness up Scope. 

to § in. inclusive, manufactured by the electric-fusion-welding process. 

MATERIAL 
2. The steel plate shall conform to the Standard Specifications Plates, 

for Steel Plates of Structural Quality for Forge Welding (A.S.T.M. 

Designation: A 78) or the Standard Specifications for Steel Plates of 

Flange Quality for Forge Welding (A.S.T.M. Designation: A 89) of 

the American Society for Testing Materials,* or equally suitable - 

weldable material as specified.‘ 


TL MANUFACTURE 


3. The longitudinal edges of the plate shall be machined to a shape Manufacture. 
that will give the most satisfactory results in electric-fusion welding. 

The plate shall then be properly formed and may be tacked prepara- 

tory to welding. The weld shall be made by automatic means and 

shall be of reasonably uniform width and height for the entire — Ses 

of the pipe. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 

2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 

* 1930 Book of A.S.T.M. Standards, Part I, pp. 122 to 130. 

‘It is the opinion of Committee A-1 on Steel that steel made in accordance with the following __ 
specifications of the American Society for Testing Materials can be welded satisfactorily by the usual _ 
fusion-welding processes now in general use: 

Standard Specifications for Structural Steel for Bridges (A 7), Structural Steel for Buildings (A 9), 
Structural Steel for Locomotives and Cars (A 113), Boiler and Firebox Steel for Locomotives (A 30), 
Boiler and Firebox Steel for Stationary Service (A 70), Steel Plates of Structural Quality for Forge 
Welding (A 78), Steel Plates of Flange Quality for Forge Welding (A 89), and Tentative Specifications 
for Steel Plates of Flange and Firebox Qualities for Forge Welding (A 89-31 T), Open-Hearth Iron 
Plates of Flange Quality (A 129 — 30 T), and Structural Steel for Ships (A 131-31 T). 

In connection with carbon limitations in the above specifications, the committee was of the opinion 
that, while higher carbon steels are successfully welded, commercial practice at present often limits 
the carbon (by ladle test) to 0.30 per cent in open-hearth steel and 0.15 per cent in bessemer steel. 
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Tension 
Test. 


Bend Test. 


Hydrostatic 
Test. 


34 


Specimens. 


Number 
of Tests. 


Retests. 


PHYSICAL PROPERTIES AND TESTS 

4. If required by the purchaser, the test specimen taken across 
the weld shall show a tensile strength not less than the minimum tensile 
strength specified for the plate. 

5. If required by the purchaser, the test specimen taken across 
the weld shall stand being bent cold through 180 deg. around a pin 
the diameter of which is equal to 43 times the thickness of the plate, 
without developing cracks. In making the test, the specimen shall 
be placed with the side of the specimen representing the inside of the 
pipe, next the pin. 

6. (a) Unless otherwise specified, each length of pipe shall be 
tested at the mill to a hydrostatic pressure equal to 150 per cent of the 
working pressure but in no case shall the test stress exceed 36 per cent 
of the minimum tensile strength specified. The working pressure 
shall be calculated from the aye formula: 

where P = the va pressure in pound per square inch; 
S = the allowable fiber stress in pounds per square inch; 
t = the wall thickness in inches, and i) . 

D = the outside diameter in inches. pies 
©) While under test pressure the pipe shall be jarred with a 2-lb. 
hammer or its equivalent. 

7. (a) If required by the purchaser, test specimens shall be 
taken across the weld and from the end of the pipe or from any point 
in the pipe required by the inspector and shall be cut perpendicularly 
to the axis of the pipe with the weld approximately in the middle of the 
specimen. The tension test specimen shall be flattened and machined 
on the sides. The bend test specimen shall have the protruding por- 
tions of the weld, from both inside and outside of the pipe, removed 
by machining or grinding. 

(b) All specimens shall be tested at room temperature. 

(c) The openings resulting from the removal of test specimens 
shall be patched in a manner approved by the purchaser. 

8. (a) From each lot of 100 lengths or fraction thereof the pur- 
chaser may select at random one pipe for the tests specified in Sections 
4 and 5. 

(b) Each length of pipe shall be subjected to the hydrostatic test 
specified in Section 6. 

9. (a) If the results of the tension or bend tests of any lot do not 
conform to the requirements specified in Sections 4 and 5, retests of 
two additional lengths from the same lot shall be made, each of which 
shall conform to the requirements specified. 


4 
Test 
a." 
| 


Desicnation: A 134-31 T 675 


not associated with the welding it may be discarded and another x 


(b) If any specimen shows defective machining or develops flaws os *. 
specimen substituted. 


WEIGHTS, DIMENSIONS AND PERMISSIBLE VARIATIONS Pie 

10. (a) Weight.—Tolerances on theoretical weights of pipe shall Permissible 
be governed by weight tolerances for plates as covered in specifications V*7#t"*- 


of the American Society for Testing Materials to which the plates are oa 


ordered. 
(b) Diameter —The outside diameter of the pipe shall be within — 
tolerances consistent with the method of field joints. When necessi- 
tated by the type of field joint employed for sizes 30 in. or smaller, 
the outside diameter of the pipe shall not be more than 3; in. smaller 
than the specified outside diameter for a distance of 8 in. from the end hss 
of the pipe, and shall permit the passing, for the distance of 8 in., of | 
a ring gage which has a bore z% in. larger than the specified outside 
diameter. 
11. Standard lengths of pipe shall be approximately 30 to 40 ft. Lengths. 
Not more than 2 per cent of the total number of lengths may be shorter 
than 30 ft., excepting in the case of specials, such as reducers,etc. On 
pipe of larger diameter one or more circumferential joints may be __ 


made by welding or riveting, as specified. "Bar 
12. The finished pipe shall be reasonably straight, sized at the Workman- 
ends as required, and free from injurious defects. ship and 


Finish. 
13. The welding of injurious defects in the pipe wall, provided Repairing 


their depth does not exceed one-third the nominal wall thickness, shall Defects. 
be permitted. Defects in the welds such as sweats or leaks, unless 
otherwise specified, shall be repaired at the discretion of the manu- 
facturer. Repairs of this nature shall be made by completely remov- __ 


4 


ing the defect, cleaning the cavity and then welding. All ‘Tepaired ae 

14. After the pipe has been subjected to the hydrostatic test, and Protective 

if required by the purchaser, it shall be thoroughly cleaned of all dirt, ©°*"® 


oil, grease, loose scale, and rust; dried; and shall then be given a pro- — 
tective coating specified by the purchaser. 


INSPECTION AND REJECTION 


15. The inspector representing the purchaser shall have free Is Inspection 
entry at all times while work on the contract of the purchaser is being 
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Ae: aS the manufacture of the pipe ordered. The manufacturer shall afford 
@ the inspector, without charge, all reasonable facilities to satisfy him 
ms that the pipe is being furnished in accordance with these specifications. 
2 _ All tests and inspection shall be made at the place of manufacture 
_-—séprior to shipment, unless otherwise specified, and shall be so conducted 

as not to interfere unnecessarily with the operation of the works. 
Rejection. 16. Each length of pipe which develops injurious defects in shop 
= _ working or application will be rejected, and the manufacturer shall 


be notified. 
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TENTATIVE SPECIFICATIONS hodajad 


FOR » msl 
ELECTRIC-RESISTANCE-WELDED STEEL 
A.S.T.M. Designafion: A 135-31 T 7 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. oy? 


IssuED, 1931.% 


1. These specifications cover electric-resistance-welded steel pipe Scope. 

in two grades, soft and medium, intended for bending, flanging and — 

other special purposes; and for the conveying of vapors or liquids. “a 

The suitability of pipe for various purposes is somewhat dependent 

upon size and composition, so that the purpose for which the pipe sn. 

is intended should be stated in the order. 


tant 
2. Unless otherwise specified, the steel shall be made by the Process. 
open-hearth process. 


CHEMICAL PROPERTIES AND TESTS 
3. Open-hearth steel shall conform to the following ladle analysis Chemical 
requirements as to chemical composition: Competes. 


4. An analysis of each melt of open-hearth steel shall be made by Ladle 
the manufacturer to determine the percentages of the elements speci- 4"*'9*** 
fied in Section 3. This analysis shall be made from a test ingot taken 
during the pouring of the melt. When requested by the purchaser, | 
the chemical composition thus determined shall be reported to the Reutio, : 
purchaser or his representative and shall conform to the requirements ~ i: 
specified in Section 3. 

5. (a): Analyses of two pipes in each lot of 400 lengths or fraction Check 
thereof of each size under 6 in. and in each lot of 200 lengths or fraction 4**'¥5** 
thereof of each size 6 to 20 in., and in each lot of 100 lengths or fraction 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. gr inosef® 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. , 
2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 
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thereof in sizes over 20 in., may be made by the purchaser from the 
finished pipe. By agreement between the manufacturer and the 
purchaser, the analyses may be made on the plate and the number 
shall be determined in. the same manner as when taken from the 
finished pipe. The chemical composition thus determined shall con- 
form to the requirements specified in Section 3. Drillings for analysis 
shall be taken from several points around each pipe, or across each 
piece of skelp, selected for analysis. 

(b) Retests—If the analysis of either length of pipe or skelp does 
not conform to the requirements specified in Section 3, analyses of 
two additional lengths from the same lot shall be made, each of which 
shall conform to the requirements specified. ag 

PHYSICAL PROPERTIES AND TESTS a 


26 


Tension = 6. (a) The material shall conform to the following minimum 


Sort GRADE MeEpDium GRADE 
Sxetp Tests Tests Sxetp Tests Pipe Tests 


Tensile strength, Ib. per sq. in 48000 48000 58 000 60 000 
Yield point, lb. per sq. in........... 30 000 30 000 D.- & 33 000 a 35 000 
Elongation in 2 in., per cent =e, 30 “~ 25 
Elongation in 8 in., per cent 


(b) If requested by the purchaser, the tensile strength across the 
weld shall not be less than the minimum tensile strength of the grade 
of steel ordered. 

(c) The yield point shall be determined by the drop of the beam 
of the testing machine or other approved method. 

Hydrostatic 7. (a) Each length of pipe shall be tested at the mili to a hydro- 
_— static pressure calculated from the following formula: rar 
2 St 
where P = the hydrostatic test pressure in pounds per square inch; 
S = the allowable fiber stress: 14,000 to 16,000 lb. per sq. in. 
_ for soft grade; 20,000 to 22,000 Ib. per sq. in. for medium 
who) bite grade, but in no case shall the hydrostatic pressure 
exceed 2500 Ib. per sq. in.; 
t =the wallthicknessininches; and 
= 

(b) While under test pressure the pipe shall be jarred with a 2-b. 
hammer or its equivalent. 

Flattening 8. Both crop ends from each length of pipe shall be flattened 
— between parallel plates with the weld at the point of maximum bend- 


pane requirements as to tensile properties 


AS.T.M. Desienation: A 135-31 T 7 


ing until opposite walls of the pipe meet. No opening i in the weld = 
shall take place until the distance between the plates 1 is less than two- | iat ie 
thirds of the original outside diameter of the pipe. No cracks or 

breaks in the metal elsewhere than in the weld shall occur until the 
distance between the plates is less than one-third of the original out- _ 

side diameter of the pipe, but in no case less than five times the thick- _ 

ness of the pipe waJl. Evidence of lamination or burnt material shall + 

not develop during the entire flattening process, and the weld, if — 
fractured after crushing to less than two-thirds the original outside 
diameter of the pipe, shall not show injurious defects. 

9. (a) Longitudinal tension test specimens shall be taken from Test _ 
the end of the pipe from a point approximately 90 deg. from the weld, S?e™e"s 
and shall not be flattened between gage marks. ‘Transverse tension 
test specimens shall be taken across the weld and from the same end 
of the pipe as the longitudinal test specimen. The sides of the speci- 
mens shall be parallel between gage marks. If desired, the tension _ 
test specimen may consist of a full section of the pipe. Whenim- | 
practicable to pull a test specimen in full thickness the A.S.T.M. 
standard 2-in. gage length test specimen may be used. By agreement — 
between the manufacturer and the purchaser, the longitudinal tension 
test specimen may be taken from the skelp. 

in ()) All specimens shall be tested at room temperature. 

10. (a) One longitudinal and, if requested by the purchaser, Number 
one transverse tension test shall be made on a length in each lot of % 7°*** 
400 lengths or fraction thereof of each size under 6 in., and in each 
lot of 200 lengths or fraction thereof of each size 6 to 20 in., and in each 
lot of 100 lengths or fraction thereof in sizes over 20 in. Whentaken © 
from the skelp, the number of tests shall be determined in the same __ 
manner as when taken from the finished pipe. vi 

(b) Each length of pipe shall be subjected to the hydrostatic test 
specified in Section 7. a 

(c) The flattening test specified in Section 8 shall be made on ; 
both crop ends cut from each length of pipe. 

11. (a) If the results of the tension test of any lot do not conform Retests. 
to the requirements specified in Section 6, retests of two additional 
pipes from the same lot for each failure shall be made, each of which _© 
shall conform to the requirements specified. Ay 

(b) If the percentage of elongation of any tension test specimen _ 
is less than that specified in Section 6 (a) and any part of the fracture 
is more than ? in. from the center of the gage length of a 2-in. specimen 
or is outside the middle third of the gage length of an 8-in. specimen, 
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Variations. 


Lengths. 
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Ends, 
Threads. 
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as indicated by scribe scratches marked on the specimen before test- 
ing, it may be discarded and another specimen substituted. 

(c) If any section fails when flattening tests are made on the crop 
ends of each length of pipe, other pieces from the length may be cut 
until satisfactory tests are obtained, otherwise the length shall be 
rejected. Precautions shall be taken so that crop ends may be identi- 
fied with respect to the length from which they were cut. 

(d) If any specimen shows defective machining or develops flaws 


not associated with the welding it may be discarded and another 
specimen substituted. 


WEIGHTS, DIMENSIONS AND PERMISSIBLE VARIATIONS | 


12. (a) Weight.—The weight of the pipe shall not vary more than 
+5 per cent from the weight ordered. The weight of a carload lot 
shall not be more than 2} per cent under the weight ordered. 

(b) Diameter.—For pipe 2 in. or over, but under 16 in., in dia- 
meter, the outside diameter shall not vary more than 1 per cent over 
or under the standard specified. For pipe 16 in. or over in diameter, 
the outside diameter shall not vary more than ? per cent over or } per 
cent under the standard specified. 

All plain end line pipe intended for Dresser or Dayton type joints, 
or for welding sizes 103 in. in outside diameter and smaller, shall not 
be more than ; in. smaller than the specified outside diameter for a 
distance of 8 in. from the end of the pipe and shall permit the passing 
for the distance of 8 in. of a ring gage which has a bore 7, in. larger 
than the specified outside diameter. Sizes larger than 103 in. in out- 
side diameter shall not be more than zy in. smaller than the specified 
outside diameter for a distance of 8 in. from the end of the pipe and 
shall permit the passing for the distance of 8 in. of a ring gage which 
has a bore ;3; in. larger than the specified outside diameter. 

(c) Thickness—The minimum wall thickness at any point shall 
not be more than 12.5 per cent under the wall thickness specified. 

(d) When other than plain ends or threaded ends are ordered, 
permissible variations for such joints shall be agreed upon at the time 
of purchase. 

13. Unless otherwise specified, pipe shall be furnished in lengths 
averaging 38 ft. or over, with a minimum length of 20 ft., but not more 
than 5 per cent may be under 32 ft. aay odt Uf, (4). 


WORKMANSHIP AND FINISH > 


14. (a) Pipe shall be furnished with threaded ends or plain ends, 
as specified. 
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(b) All threads shall be in accordance with the American Standard co) 
Pipe Thread,! and cut so as to make a tight joint when the pipe is 
tested at the mill to the specified internal hydrostatic pressure. The 
variation from the standard, when tested with the standard working 
gage, shall not exceed one and one-half turns either way. <a 

(c) Each length of threaded pipe shall be provided with one ent ¥ 
coupling, having clean-cut threads of such a pitch diameter as to 
make a tight joint. Couplings may be of wrought iron or steel. are “ 

(d) Plain end pipe for welding, unless otherwise specified, shall = ico 
be beveled to an angle of 45 deg., and with a width of flat at the end 
of the pipe of 7s in. +7; in. This class of material shall be reamed ~~ 
inside at the ends ——— to remove all burrs. Where material 
is ordered beveled to any other than a 45 deg. angle, it shall be under- 
stood that the angle is to be measured from a line drawn perpendicular 
to the axis of the pipe. 

(e) Plain end pipe for use with the Dresser or Dayton type 
coupling shall be reamed both inside and outside just sufficiently to mover 
remove any burrs or shall be beveled on the outside to an angle of 
4s deg. and with an average width of flat at the end of the pipe of 
zs in. =z; in. All such pipe shall be sufficiently free from indenta- a 
tions, projections or roll marks for a distance of 8in. from the endof 
the pipe to make a tight joint with the rubber gasket type of coupling. ad 

15. (a) The finished pipe shall be reasonably straight and free from Finish, — 
injurious defects. All burrs at the end of the pipe shall be removed. Defects. 
When the depth of defect is in excess of 12} per cent of the wall thick- 
ness, such defects shall be considered injurious. 

(b) The welding of injurious defects in the pipe wall, provided repairing 
their depth does not exceed 3334 per cent of the wall thickness, shall Defects. 
be permitted. Defects in the welds such as sweats or leaks, unless 
otherwise specified, shall be repaired at the discretion of the manu- _ 
facturer. Repairs of this nature shall be made by completely remov- _ 
ing the defect, cleaning the cavity and then welding. : 


(c) All repaired pipe shall be retested hydrostatically in accord- 
ance with Section 7. 


16. After the pipe has been subjected to the hydrostatic test, protective 
and if required by the purchaser, it shall be thoroughly cleaned of all Coating. 
dirt, oil, grease, loose scale, and rust; dried; and shall then be given 
a protective coating specified by the purchaser. 


1 A complete description of American Standard Pipe Threads applicable to pipe, valves and fittings “e, 


is contained in the Pipe Thread Bulletin by the American Standards Association, A.S.A, 
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INSPECTION AND REJECTION 


17. The inspector representing the purchaser shall have free entry 
at all time while work on the contract of the purchaser is being per- 
formed to all parts of the manufacturer’s works which concern the 
manufacture of the pipe ordered. The manufacturer shall afford the 
inspector, without charge, all reasonable facilities to satisfy him that 
the pipe is being furnished in accordance with these specifications. 

_ All tests and inspection shall be made at the place of manufacture 
prior to shipment, unless otherwise specified, and shall be so conducted 
as not to interfere unnecessarily with the operation of the works. 

18. Each length of pipe which develops injurious defects in shop 
working or application will be rejected, and the manufacturer shall 
be notified. 


>! 4 
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TENTATIVE SPECIFICATIONS 


_-FORGE-WELDED STEEL PIPE! 


A.S.T.M. Designation: A 136-31 T 
This is a Tentative Standard, published for the purpose of eliciting criticism = ~~ 


and suggestions, and as such is subject to annual revision. 


1. These specifications cover steel pipe manufactured by the forge- Scope. oe 
welding process. 
MATERIAL 


2.. The steel plate shall conform to the requirements for Grade A Piates. 
material of the Standard Specifications for Steel Plates of Structural 
Quality for Forge Welding (A.S.T.M. Designation: A 78) of the . 
American Society for Testing Materials, or equally suitable weldable : Tyokeiee 
material as specified.* 

3. (a) Ladle Analysis—The ladle analysis made by the manu- Chemical 
facturer of the steel shall be furnished to the purchaser when requested. 4n#!¥ses- 

(b) Check Analyses—Analyses of two pipes in each lot of 100 : 
lengths or fraction thereof may be made by the purchaser. The sarees, 
chemical composition thus determined shall conform to the require- 
ments specified in Section 2. Drillings for analysis may be taken 
from the plates before rolling or from the discard ends of the finished  —©T 
pipe as agreed upon between the manufacturer and the purchaser. aneoT 
Drillings shall be taken from several points around each pipe or across _ a 
each plate selected for analysis. 

(c) Retests—If the analysis of either length of pipe or plate does 
not conform to the requirements specified in Section 2, analyses of © 
two additional lengths from the same lot shall be made, each of which 
shall conform to the requirements specified. 

4. (a) Physical tests on two pipes from each lot of 100 lengths Physical 
or fraction thereof may be made by the purchaser and shall conform 7°*** 
to the requirements specified in Section 2. The test specimens shal] — 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. : 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 

2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 

3 Material conforming to the Standard Specifications for Steel Plates of Flange Quality for Forge 
Welding (A.S.T.M. Designation: A 89) of the American Society for Testing Materials is suitable for i. 
this purpose. See 1930 Book of A.S.T.M. Standards, Part I, p. 127. 
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be cut longitudinally at a point 90 deg. from the weld, from the end 
of the pipe or plate as may be agreed upon between the manufacturer 


the purchaser. 


(b) Retests—If the results of the physical tests of either specimen 
selected for test do not conform to the requirements specified in 
Section 2, retests of two additional specimens for each failure from the 
same lot shall be made, each of which shall conform to the requirements 


specified. 
MANUFACTURE 

5. (a) The longitudinal edges shall be properly lapped and after 
heating locally from both inside and outside by means of a water-gas 
flame, shall be forge welded. 

(b) After welding the longitudinal seam, each length of pipe shall 
be annealed in a suitable furnace and, while hot, rounded up and 
straightened by interior and exterior rolling. 

(c) When pipe is specified in lengths involving the forge welding 


of two or more single random lengths together, each single length shall 


conform to the requirements specified in Paragraphs (a) and (0). 
Single lengths shall be joined together circumferentially by forge 
welding and due care shall be exercised to maintain circularity of the 


pipe at the weld. After welding, local normalizing shall be done, 


when specified, for a minimum distance of 18 in. on each side of the 
circumferential weld by means of a suitable annular furnace. 
(d) The purchaser shall specify the type of joint required if the 


_ pipe is to be furnished other than with plain ends. 


Hydrostatic 
Tests. 


HYDROSTATIC TESTS 
6. (a) Each length of pipe shall be tested at the mill to a hydro- 
static pressure calculated from the following formula: 
2 St 
where P = the hydrostatic pressure in pounds per square inch; — 
S = the allowable fiber stress, 15,000 lb. per sq. in.; 
= the wall thickness in inches, and 
D = the outside diameter in inches. 


_' pee dt (b) While under test pressure the pipe shall be jarred with a 2-lb. 


Permissible 
Variations, 


hammer or its equivalent. 


‘WEIGHTS, DIMENSIONS AND PERMISSIBLE VARIATIONS 


7. Weight——Tolerances on theoretical weights of pipe shall 
be governed by the weight tolerances for plates as covered in specifica- 
tions of the American nitiieah Testing Materials to which the the plates 
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(b) Diameter—The outside diameter of the pipe shall be within __ 
tolerances consistent with the method of field joints. When necessi- 
tated by the type of field joint employed for sizes 30 in. or smaller, _ 
the outside diameter of the pipe shall not be more than 7, in. smaller 
than the specified outside diameter for a distance of 8 in. from the _ 
end of the pipe and shall permit the passing for the distance of 8in. 
of a ring gage which has a bore ;3; in. larger than the specified outside  _— 
diameter. 
8. When pipe is ordered in random lengths with plain ends, Length. 
lengths of 20 ft. with a variation of +1 ft. may be furnished. When 
pipe is ordered to a specified length, the tolerance shall be +} in. — 
When pipe with special formed ends is ordered cut to length, the 
tolerances shall be as agreed upon between the manufacturer and the __ ne 8 
purchaser. 
WORKMANSHIP AND FINISH 


9. The finished pipe shall be commercially straight and round, Workman- 


and shall be free from injurious defects. chip, 


PROTECTIVE COATING 
10. After the pipe has been subjected to the hydrostatic test, Protective 
and if required by the purchaser, it shall be thoroughly cleaned of all — 
dirt, oil, grease, loose scale, and rust; dried; and shall then be given ss 
a protective coating specified by the purchaser. 


INSPECTION AND REJECTION 


11. The inspector representing the purchaser shall have free Inspection. 
entry, at all times while work on the contract of the purchaser is being 
performed, to all parts of the manufacturer’s works which concern 
the manufacture of the pipe ordered. The manufacturer shall afford 
the inspector, without charge, all reasonable facilities to satisfy him 
that the pipe is being furnished in accordance with these specifications. 

All tests and inspection shall be made at the place of manufacture 
prior to shipment, unless otherwise specified, and shall be so conducted 
as not to interfere unnecessarily with the operation of the works. 

12. Each length of pipe which develops injurious defects in shop Rejection. 
working or application will be rejected, and the manufacturer shall 
be notified. 
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‘TENTATIVE SPECIFICATIONS ~~~. 


A.S.T.M. Designation: A 137-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED, 1931.3 
! 1. These specifications cover pipe suitable for the transportation 


of liquids or gases, made from steel plates rolled or formed into a 
circle, having longitudinal edges planed and upset to a dove-tail form 
which engages in the groove of an ““H-shape” steel lock-bar to form 
the longitudinal joint of the pipe. After assembly of the plates and 
the lock-bars the latter are closed by cold-pressing, thus making a 


ss tight fit over the dove-tail edges of the plates. ; 


MATERIAL 
Plates. 2. Unless otherwise specified, the steel plate shall conform to the _ 


Standard Specifications for Structural Steel for Bridges (A.S.T.M. — 
Designation: A 7) of the American Society for Testing Materials? and __ 


shall be ordered to thickness. ° 
Lock-Bare. 3. Lock-bars shall be of open-hearth, extra-dead-soft steel con- 
forming to the following chemical and physical requirements: | 2 
Bain ond Jad! 
PHYSICAL PROPERTIES 
40 000 to 50 000 
Elastic limit, minimum, Ib. per sq. in...................2-05- 0.5 ten. str. 
Elongation in 8 in., minimum, per 28 
Reduction of area, minimum, per 50 


itself without sign 
of fracture on out- 
side of bent portion 

1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 


2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. > 
3 1930 Book of A.S.T.M. Standards, Part I, p. 67. 
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4. Unless otherwise specified, rivets shall be of the button ene Rivets. 7 3 
type and shall conform to the requirements of the Standard Specifica- rg 
tions for Boiler Rivet Steel (A.S.T.M. Designation: A 31) of the e 
American Society for Testing Materials.! 


at the option of the manufacturer. 

(b) Ends of plates shall be bevel-sheared to an angle of ass a 
me 20 deg. to form caulking edges for the circular nies -* 

6. The longitudinal edges of the plates shall be planed and then Opsetting of 
upset to a dove-tail form of uniform section, the wide part of which =48** 
shall fit neatly into the groove of the lock-bar. Any plates avers oe 
or otherwise showing laminations on the edges during the Aonere a 
shall be rejected. 

7. After upsetting, the longitudinal edges of the plates Forming. 
shall be crimped cold to the form of the finished pipe and the 
plates shall then be formed throughout their remaining width by 
cold rolling. During both operations care shall be exercised i 
that the dove-tail forms on the plate edges are not injured or 
deformed. 

8. (a) In assembling the plates and lock-bars into the form of Pipe 
complete pipe sections, the jaws of the grooves in the lock-bars shall 4®8¢™>!y- 
be closed over the dove-tail upset edges of the plates by a press with 
sufficient power to make the longitudinal joints of the pipe water tight a 
and of a strength equal to that of the plate. a ; 

(b) The lock-bars of pipe intended for the transportation of gas 
shall be lightly caulked along each edge. 

9. (a) Hair line cracking of the surface of the lock-bars shall be Condition of 
permissible provided individual cracks are not over 3 ft. in length or *°**-B#"* 
js in. in depth. Depth of cracks may be determined by chipping 
lengthwise of the crack with a flat chisel, taking off successive thin 
layers until bottom of the crack is reached. 

(b) Where pipe is intended for lapped field joints or when flanges, 
bead bands or other attachment fitting into or over the end of the pipe 
are to be used, the lock-bar shall be scarfed off to about in. in thick- 


ness on the faying side of the pipe to permit the making of the lap 
joint. 


a 


11930 Book of A.S.T.M. Standards, Part I, p. 118. 
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Lap for Field 10. The lap of a field joint or the distance the small end enters 
ae the large end of a pipe shall depend upon the thickness and shall con- 
_ form to the following requirements: = 


Pirg THICKNESS, Wnts oF Lap, 


IN. 


Rivetsfor  -——-:11. Field joints shall be single riveted unless otherwise specified. 
Field Joints’ The number of rivets per joint shall be an even multiple of four and 


_ they shall be so located that one rivet passes through the center of 
4 
in TABLE I.—NuMBER OF RIVETs IN SINGLE RIVETED CrRCULAR SEAMS. 


Thickness of Plate, in...| 35 | 4 | 5s | | 4 | Thickness of Plate, in..| | + | fe | # 


Diameter of Rivets, in... By Diameter of Rivets, in..| 4 


Outside Diameter Outside Diameter 
of Pipe, in. Number of Rivets of Pipe, in. Number of Rivets 


96 
96 
96 


each lock-bar. The diameter of rivets for field joints shall be equal 
to twice the thickness of the plate plus 3 in. except that 1-in. rivets 
shall be used for 3-in. plate. For the different sizes of pipe the number 
of rivets in single-riveted circular seams shall commen to how el 


ments specified in Table I. op, 
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40 | 32 | 28 | 28 | 24 | 24 | 88] 76] 68 | 60 | 56 
44 | 36] 32 | 28] 28] 92] 80] 72 | 64 | 56 
Pres. 44 | 40 | 36 | 32 | 28 | 28 | 92] 80] 72 | 64 | 60 
48 | 40 | 36 | 32] 28] 32 96] | 64 | 60 
QB. 48 | 40 | 36 | 32 | 28 | 32] 96] 84] 76] 68 | 60 | 
52 | 44 | 40 | 36 | 32 | 32] 88] 76 | 68 | 60 
52 | 46 | 40 | 36 | 32 | 36 | 100 | 88] 80 | 68 | 64 
QB. 56 | 46 | 40 | 36 | 32 | 36 | 104 | 92] 80 72 | 64 
| 56 | 48 | 44] 40 | 36 | 36] 104 | 92] 80 | 72 | 64 
60 | 52 | 44] 40 | 36 | 40] 108 | 92] 84] 72 | 68 
60 | 52 | 48 | 40 | 36 | 40 | 108 | 96] 84 | 76 | 68 
60 | 52 | 48 | 44] 40140 | 96 | 84] 76 | 68 
: BB...ecceseeeceececeess| 64 | 56 | 48 | 44 | 40 | 40 | 58. ..| 112 | 100 | 88 | 76 | 72 
‘Ge B4...ececeeecesseeeess| 64 | 56 | 52 | 44 | 40 | 44 | 59. --| 116 | 100 | 88 | 80 | 72 7 
4 
72 | 76 
76 | 80 
76 | 80 
76 | 80 
76 | 76 | 84 
80 | 84 
80} 84 
84 | 88 
70 ...] 136 | 120 | 104 84) 88 
88 | 92 
| | 140 | 120 | 108 88 | 92 
| 
rg 
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HYDROSTATIC TESTS 


12. (a) Each length of pipe shall be tested at the mill to a hydro- Hydrostatic 
static pressure that will stress the plate to 20,000 Ib. per sq. in., pro- '*** 
vided that in no case shall the test pressure exceed 500 lb. 

(b) While under test pressure, the lock-bars shall be struck at 
intervals of 5 to 6 ft. with full arm swing of a 10-lb. maul. In general, 
there shall be no seepage of water at the lock-bar joints but occasional 


slight weeping may be stopped by light caulking of the edge of the : 
lock-bar. 


DIMENSIONS AND PERMISSIBLE VARIATIONS 

13. The outside diameter of the pipe shall be within tolerances Diameter. 
consistent with the method of field joints. When necessitated by the 
type of field joint employed for sizes 30 in. - smaller, the outside | 
diameter of the pipe shall not be more than a2 in. smaller than the bere - 4 
specified outside diameter for a distance of 8 in. from the end of the 
pipe, and shall permit the passing, for the distance of 8 in., of a ring et 
gage which has a bore ;3; in. larger than the specified outside diameter. 

14. Unless otherwise provided for in the contract, the purchaser Thickness. 
shall specify the wall thickness. The strength of the lock-bar longi- 
tudinal joint shall be assumed as 100 per cent. 

15. Unless otherwise specified, the standard length shall be not Length. 
less than 30 ft. 


PROTECTIVE COATING 


16. After the pipe has been subjected to the hydrostatic test, Protective 
and if required by the purchaser, it shall be thoroughly cleaned of all ©°*7® 
dirt, oil, grease, loose scale, and rust; dried; and shall then be given Pi 
a protective coating specified by the purchaser. — ee 


PACKING 
17. After the pipe has been coated, it shall be handled carefully Packing. 
in such manner as will not injure or mar the coating and so loaded on 


cars or trucks as to prevent contact of pipe with other pipe or with 
stakes or saddles. Burlap pads shall be well secured to prevent 


ing in transportation. 


INSPECTION AND REJECTION 


18. The inspector representing the purchaser shall have free entry Inspection. 
at all times, while work on the contract of the purchaser is being per- _ ar 
formed, to all parts of the manufacturer’s works which concern the __ 
manufacture of the pipe ordered. The manufacturer shall afford | 

P—I—44 


hes 
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the inspector, without charge, all reasonable facilities to satisfy him 

that the pipe is being furnished in accordance with these specifications. 

_ All tests and inspection shall be made at the place of manufacture 

_ prior to shipment, unless otherwise specified, and shall be so conducted 
as not to interfere unnecessarily with the operation of the works. 

Rejection. 19. Each length of pipe which develops injurious defects in shop 


working or application will be rejected, and the manufacturer shall 
be notified. 
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TENTATIVE SPECIFICATIONS 

wi RIVETED STEEL AND WROUGHT-IRON PIPE! tae 

pei al 


A.S.T.M. Designation: A 138 - 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931.” 
. These specifications cover shop-fabricated straight pipe made Scope. | 
from erie or wrought-iron plates with riveted seams. fee 


MATERIAL 


2. (a) Unless otherwise specified, the steel plate shall be of open- 
hearth steel, conforming to the Standard Specifications for Structural 
Steel for Bridges (A.S.T.M. Designation: A 7) of the American 
Society for Testing Materials,* and shall be ordered to thickness. 

(b) If wrought-iron plates are specified they shall conform to the ~ 
Standard Specifications for Wrought-Iron Plates (A.S.T.M. Designa- __ 
tion: A 42) of the American Society for Testing Materials.‘ ; 

3. Unless otherwise specified, rivets shall be of open-hearth steel 
conforming to the Standard Specifications for Boiler Rivet Steel 
(A.S.T.M. Designation: A 31) of the American Society for Testing 
Materials.® 

MANUFACTURE 


4. (a) Standard pipe shall be made of in-and-out courses, unless Type of Joint. 
tapered courses are specified by the purchaser. aan 
(b) Edges of plates less than in. in thickness which are to be 


caulked shall be beveled “ 
(c) At the junction of longitudinal and circular joints, the middle “e va) ; 
plate shall be properly scarfed. . 
5. (a) All rivet holes for butt-joint pipe and for lap-joint pipe, Rivet Holes. 
where the plate thickness exceeds 3 in. shall be sub-punched } in. : 


1Criticisms of these Tentative Specifications are solicited and should be directed to Mr. V. H. 
Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Conshohocken, Pa. 

*Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 

#1930 Book of A.S.T.M. Standards, Part I, p. 67. + 

[bid., p. 118. 
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haem - “ smaller and reamed to size or drilled full size. ‘The diameter of the 
_ finished rivet hole shall be 7g in. greater than the specified diameter 


of the rivet. 
ee (6) The diameter of the die shall not exceed the diameter of the 
.- Rejactini punch by more than ;; in. All burrs shall be removed. Punched 
holes shall be spaced true to line, so that when the plate edges are 
brought together the holes will match properly. 

(c) A sufficient number of rivet pass-holes shall be provided at 
convenient places and shall be equipped with proper size plugs for 
closing the same. 

h (d) Drift pins may be used only for drawing the material together. 
r nS Their use to enlarge unfair holes will not be permitted. Necessary 
corrections to ensure matching of holes shall be made with a reamer. 
Forming. 6. All plates shall be formed cold to as nearly a true circle as 
practicable. 

Pipe 7.(a) Riveting —All rivets shall be machine driven, either by 
Assembly. hydraulic or pneumatic riveting machines, exerting a slow steady 
pressure sufficient to form a strong and tight rivet joint. All rivets 
after being driven shall completely fill the hole and shall have full 
heads concentric with the shank. All loose, burned, or otherwise 
defective rivets shall be cut out and replaced. Care shall be exercised 

not to damage the adjacent material when cutting out rivets. 

(b) Caulking.—Unless otherwise specified, ail straight pipe shall 
be caulked, both inside and outside. All caulking shall be done with 
a round-nosed tool. No split caulking shall be permitted. When so 
specified, the joints may be made tight by welding instead of caulking. 


HYDROSTATIC TESTS 
Hydrostatic 8. (a) Each length of pipe shall be tested at the mill to a hydro- 


static pressure calculated from the following formula: 


t= the walll thickness in inches; 
D = the outside diameter ininches; and 
= the efficiency of the joint. 
(b) All leaks shall be made tight under test. Sweating of rivets 
and seams under pressure shall not be considered leaks. sarees 


| 
| where P = the hydrostatic pressure in pounds per square inch; 


DIMENSIONS 
9. Unless otherwise specified, pipe shall be fabricated in shipping Length. 


lengths of 30 ft. or over, but each length shall be made of not more 
than four courses. 


PROTECTIVE COATING 


10. After the pipe has been subjected to the hydrostatic test, Protective 
and if required by the purchaser, it shall be thoroughly cleaned of all Coating. 
dirt, oil, grease, loose scale, and rust; dried; and shall then be given a . 
protective coating specified by the purchaser. oe 

INSPECTION AND REJECTION bin. 


11. The inspector representing the purchaser shall have free entry on 
at all times, while work on the contract of the purchaser is being per- 
formed, to all parts of the manufacturer’s works which concern the i 
manufacture of the pipe ordered. ‘The manufacturer shall afford the sae call 
inspector, without charge, all reasonable facilities to satisfy him that saadou 
the pipe is being furnished in accordance with these specifications. 
All tests and inspection shall be made at the place of manufacture oe 
prior to shipment, unless otherwise specified, and shall be so conducted 
as not to interfere unnecessarily with the operation of the works. 

12. Each length of pipe which develops injurious defects in shop Rejection. 


working or application will be rejected, and the manufacturer shall ==> 
be notified. 
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TENTATIVE SPECIFICATIONS 


edd: 


A.S.T.M. Designation: A 132 —-31T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931.? 


1, These specifications cover the standard grade of ferro-molyb- 
denum only. 
Basis of 2. Unless otherwise specified, ferro-molybdenum shall be fur- 
Purchase. ~—_nished crushed to a size 1 in. and less. 
Chemical 3. (a) The material shall conform to the following requirements 
as to chemical composition: oa to: 


Carbon, maximum 2.50 per cent 


Molybdenum 50.00 to 60.00 “ t 
Phosphorus, maximum 


Se 


(b) The manufacturer shall furnish an analysis of each shipment 
_ showing the molybdenum content and when required such of the 
other elements specified in Paragraph (a). 
4. The sampling shall be carried out in accordance with the pro- 
cedure for High-Carbon Ferro-Chromium, Chromium Metal, Low- 
4 Carbon Ferro-Manganese and Manganese Metal described in the 
3 Se Standard Methods of Sampling Ferro-Alloys (A.S.T.M. Designation: 
A 103) of the American Society for Testing Materials. 
Packing. 5. Ferro-molybdenum shall be packed in sound containers in such 
manner that none of the metal is lost in shipment. 
Inspection. 6. (a) The inspector representing the purchaser shall have free 
a “i entry, at all times while work on the contract of the purchaser is 
_ being performed to all parts of the manufacturer’s works which con- 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Charles 
McKnight, Secretary of Committee A-9 on Ferro-Alloys, International Nickel Co., 67 Wall Street, 


2 Approv oy for publication as tentative by Committee E-10 on Standards, February 20, 1931. 
21930 Book of A.S.T.M. Standards, Part I, p. 543. 
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cern the sampling, packing and shipping of material ordered. The © 

manufacturer shall afford the inspector, without charge, all reasonable __ 
facilities to satisfy him that the material is being furnished in accord- _ 
ance with these specifications. 

(b) If the purchaser so elects the material may be sampled by 
him at the destination, in which case at least 10 per cent of the _ 
containers shall be sampled. . 

7. Any claims or rejections based on check analysis shall be made _ Rejection. 
within 30 days from receipt of material = = | 
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TENTATIVE DEFINITIONS OF TERMS, WITH 
_ UNITS AND SYMBOLS, RELATING TO MAGNETIC 


TESTING! 


she A.S.T.M. Designation: A 127 - 31 T 


This is a Tentative Standard, published for the purpose of of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED, 1929; REVISED, 1930, 1931, 


In the following list of definitions the term defined is given first followed 
in parenthesis by any optional alternative terms which may be used when the 
context clearly indicates the intended conception. The symbol for the quantity 


is then given wherever such symbol is in use, followed by the definition of the 
standard term. 


The name of the unit employed is included, together with the definition of 
the unit. 


Magnetic Field (F ield) —The region in space in which a magnetic state 
exists. 


Magnetic Circuit.—A closed path of magnetic flux. ai 
Magnetic Flux (Flux), @—The magnetic quantity which by its 
variation is capable of producing in an associated electric circuit 
an electromotive force proportional to its time rate of variation. 


Unit: Maxwell_—The maximum value of the magnetic flux, the uniform varia- 
tion of which between zero and its full value in one second induces one c.g.s. unit 
of electromotive force in a single turn electric circuit enclosing the flux. 


Magnetomotive Force, Y—The total magnetizing influence acting 
on any part of a magnetic circuit. 


Unit: Gilbert.—The magnetomotive force resulting from a current in an electric 
circuit of any number of turns linked with the magnetic cifcuit ¥ citcuit when the product of 


the current in amperes by the number of turns is yay merit ponbaness | in 


Note.—When a current of J amperes is flowing in a circuit of N turns, GF- = 
0.4aNI. 


Derived Conceptions 
Magnetic Force (Magnetizing Force, Field Intensity), H.—The space 


1Criticisms of these Tentative Definitions are solicited and should be directed to Mr. R. L. 
Sanford, Secretary of Committee A-6 on Magnetic Properties, U.S. Bureau of Standards, Wash- 
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‘rate of variation of magnetomotive force at any point in the = 
magnetic circuit. 


Unit: Oersted.—The magnetic force of one gilbert per centimeter. 


Note.—At the center of an infinitely long solenoid having m turns per centi- GF 
meter in which a current of J amperes is flowing, H = 0.42 I. 


Magnetic Potential Difference—The magnetomotive force between two ia 
points. 


Induction (Flux Density), B.—The flux per unit area normal to th the be 
direction of the flux. 


Unit: Gauss.—An induction of one maxwell per square centimeter. 


» 
Normal Induction, B.—The induction in a magnetic material corre- _ a 
-Sponding to a given magnetic force when the material is in a 


_ symmetrically cyclic magnetic condition with respect to the 
given magnetic force. 


Unit: Same as for Induction. 


Intrinsic Induction (Ferric Induction), B;—The excess of the normal 
induction over that corresponding to the same magnetic force 


Unit: Same as for Induction, aot = - 


Saturation Induction, B,—The maximum intrinsic induction possible — 
in a material. 


Unit: Same as for Induction. 


Permeability, u.—When used without a qualifying adjective, under- 
stood to be the normal permeability as defined below. oad 
Unit: None. 


Normal Permeability, u.—The ratio of the normal induction to the 
corresponding magnetic force. 
Unit: None, 


Initial Permeability, y,—The normal permeability when both the 
magnetic force and the induction are vanishingly small. 
Unit: None, 


Differential Permeability, ug—The ratio of the positive increase of 
normal induction to the positive increase of magnetic force when 
these increases are vanishingly small. 

Umit: None. 


I ncremental Permeability, u,.—The ratio of the cyclic change in 
induction to the corresponding cyclic change in magnetic force 


when the mean induction differs from zero. "eee 
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Reversible Permeability, u,—The incremental permeability when the 
change in induction is vanishingly small. 
Unit: None. 


Intrinsic Permeability, y;—The ratio of the intrinsic induction to the 
corresponding magnetic force. 


Permeance, #—The property of any part of a magnetic circuit 
which determines the flux corresponding to a given magneto- 
motive force. 
NoTe.—Permeance = equivalent to for uniform yp. 
Ww = permeability; 
= area in square centimeters; and VAR 


Reluctivity.—The reciprocal of permeability. 


Reluctance, #—The reciprocal of permeance. 


l 
Notre.—Reluctance = = for uniform yp. 


- Unit:—The reluctance of a portion of an empty space one ocetnand in length 
and having a cross-section of one square centimeter. 


Remanence.—The magnetic induction which remains in a magnetic 
circuit after the removal of an applied magnetic force. 


Note.—If there is an air gap in the magnetic circuit, the remanence will be 
less than the residual induction. 


Unit: Same as for Induction. 


Residual Induction, B,—The magnetic induction which remains in a 
magnetic material when the effective magnetic force has been 
reduced to zero. 

NotTe.—When the material is in a symmetrically cyclic magnetic condition, 
the residual induction is called the normal residual induction. 
Unit: Same as for Induction. 


Reientivity—The property of a material measured by the normal 
residual induction remaining after the removal of an applied 
magnetic force corresponding to the saturation induction for the 

‘material. 

PF Unit: Same as for Induction. 

Coercive Force, H,.—The reversed magnetic force that is just suffi- 


pon cient to reduce the residual induction in a material to zero. ; 


i 
= 
7 
> 
. 
| 
‘ 
a 
+, 
ee 
| | 
- 
We 
@ 
¢ 
\ 
> & 
q 
= 


A.S.T.M. DeEsicnatTion: A 127 - 31 T 


Notge.—When the residual induction is the normal residual induction, the | 


coercive force required is called the normal coercive force. 
Unit: Same as for Magnetic Force. 


Coercivity.—The property of a material measured by the coercive 
force required to reduce to zero the induction remaining after the 


removal of an applied magnetic force corresponding to the satura- 


tion induction for the material. 
Unit: Same as for Magnetic Force. 


Core Loss (Iron Loss), W.—The power expended in a magnetic material ) 


subjected to a varying induction. 
Eddy Current Loss, W,.—The part of the core loss due to currents 


circulating in the magnetic material as a result of electromotive 


forces induced by the varying induction. 


Hysteresis Loss, W,.—That part of the core loss due to so-called 
hysteresis effects. 


Standard Core Loss, W8/;—The total power in watts per kilogram _ 


expended in the magnetic material which is subjected to a har- 
monically varying induction of a specified maximum value B 
and of a specified frequency f. 


Aging (of magnetic materials)—The normal or accelerated change __ 
in magnetic properties of a magnetic material under continued 


normal or specified artificial aging conditions. When used in 
reference to core loss this term, unless otherwise modified, implies 
an increase in loss. When used i in reference to permeability or 
remanence the term, in a positive sense, indicates a decrease in 


these quantities, 


Diamagnetic.—Having a magnetic permeability less than unity. athe 


Paramagnetic.—Having a magnetic permeability slightly greater than 
unity and of the magnetic 


than unity. 


A 


Linkage.—The product of the flux in maxwells and the number of ie 


turns in a coil or winding linked therewith. 
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TATIVE SPECIFICATIONS 
FOR 


A.S.T.M. Designation: B 80-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revjsion. 


IssuED, 1930; REVISED, 1931. 


1. These specifications cover commercial magnesium-base alloy 


= castings having a specific gravity of 1.9 or less. Three typical 


Process. 


Heat 
Treatment. 


alloys are specified and are designated Alloys Nos. 1, 2 and 3. 


MANUFACTURE 

2. The alloy may be made from virgin metal or from purified 
scrap metal of known composition. 

3. Castings made from Alloy No. 2 may be subjected to such 
heat treatment as the manufacturer desires to produce material that 
will conform to the requirements specified. Heat treatment shall be 


_ performed on the whole of a casting, never on a part only, and shall 


Chemical 
Composition. 


Chemical 
Analysis. 


be applied in a manner that will produce the utmost uniformity. 


CHEMICAL COMPOSITION 


4. The alloys shall conform to the following requirements as to 
chemical composition: 


Mag- 
nesium, 


per cent prem 


remainder 45 to 4.5 | 1.6 to 2.4 


5. (a) The sample for chemical analysis may be taken by sawing, 
drilling, or milling the casting or tension test specimen and shall 
ee the average cross-section of the piece. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
oe. Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemi- 
Co., Midland, Mich. 

By adoption of these specifications, the American Society for Testing Materials does not under- 
gee to insure any one utilizing such specifications against liability, and such adoption does not con- 

commendation of any patented or proprietary a: ee sade ma be involved. 
_ stitute a re y paten prop ry app that may Pes 
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MAGNESTIUM-BASE ALLOY CASTINGS! 
Scope. 
= 
| Other 
Alloy | Manganese | | Cadmium, | Impurities, 
per cent | maximum, 
0.3 
0.3 
| 
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(b) The saw, drill, cutter, or other tool shall be thoroughly 
cleaned. No lubricant shall be used in the sampling operation. 


bar 


PHYSICAL PROPERTIES AND TESTS 
6. The castings shall conform to the following requirements as Tensile Re- 


uirements. 
to tensile properties: . 
TENSILE ELONGATION 
MINIMUM, Minimum, 
ConpITION PER SQ. IN. PER CENT 
No. 2 
alt Sand Cast, Heat Treated............. 29 000 


7. The test bars shall be separately cast in green sand and shall iets 
be “cast to size” according to the dimensions shown in Fig. 1. They 

shall not be machined prior to test except to adapt the grips to the 
holders of the testing machine in such a manner as to insure an axial 
load. 


Ted Radius not less >| aga Hae 


x.----Gage Length -->| bes 


.e ' The Gage Lengtn, Paralle! Section and Fillets 
shall be as shown, but the Ends may be of any 
Shape to tit the Holders of the Jesting Machine 


in such a way, that the Load shall be Axia/. 
a in Order to promote the Breaking of the Speci- 
4 in the Center it is permissible touse a Taper 
inthe Reduced Section from the Fillets to the Cen- 
ter of not to exceed 0.010 in. 
It is recommended, that Diameter d, befrom 


FiG. 1.—Tension Test Specimen. 


8. (a) The tests shall, so far as possible, be made by heats or Number of 
melts, but unless otherwise agreed upon, two tension tests shall be — 
made for each unit of 500 Ib. or fraction thereof. a 

(6) If any test specimen shows defective machining or develops _—™ 
flaws, it may be discarded; in which case the manufacturer and the 
purchaser, or his representative, shall agree upon the selection of 


Me 


ICATIONS FOR MAGNESIUM-BASE ALLOY CASTINGS 
WORKMANSHIP AND FINISH iz ofT 
Workmanship 9. The castings shall be of uniform quality and condition, free 
and Finish - from cracks or other injurious defects, and shall be well cleaned before 
_ inspection by sand-blasting, tumbling, chipping, pickling in sulfuric 
acid, or other approved process. 
Inspection. 10. (a) Inspection may be made at the itetachianats s wes 
where the castings are made, or at the point at which they are 
received, at the option of the purchaser. 

(b) If the purchaser elects to have the inspection made at the 
manufacturer’s works, the inspector representing the purchaser shall 
have free entry, at all times while work on the contract of the pur- 
chaser is being performed, to a!! parts of the manufacturer’s works 
which concern the manufacture of the material ordered. The manu- 
facturer shall afford the inspecter, without charge, all reasonable 
facilities to satisfy him that the material is being furnished in accord- 

ance with these specifications. All tests and inspection shall be so 
conducted as not to interfere unnecessarily with the operation of 
the works. 

11. Castings which show injurious defects revealed by machin- 

ing operations subsequent to acceptance may be rejected, and if 

_ rejected shall be replaced by the manufacturer without charge to the 

_ purchaser. The full weight of the original material rejected shall be 
returned to the manufacturer. 


EXPLANATORY NOTES 


Alloy No. 1.—Alloy No. 1 has a specific gravity of about 1.78. It is used 
only in the as-cast condition. The copper content should be kept as low as 
possible in order to minimize corrosion. 

Alloy No. 2.—Alloy No. 2 has a specific gravity of about 1.80. It is sus- 
ceptible to heat treatment and is used both in the as-cast and heat-treated 
conditions. The most beneficial effects of heat treatment are reflected in the 
increase in tensile strength, percentage of elongation and notched-bar impact 
toughnesS. ‘The copper content should be kept as low as possible in order to 
minimize corrosion. 

Alloy No. 3—Alloy No. 3 has a specific gravity of about 1.82. Its thermal 
conductivity is 50 to 75 per cent greater than that of Alloys Nos. 1 and 2 and 
is recommended where this property isof greatimportance. 

it 
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(AST: 
TENTATIVE SPECIFICATIONS 
FOR 


- COPPER-BASE ALLOYS IN INGOT FORM FOR 
SAND CASTINGS! 


A.S.T.M. Designation: B 30 - 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


1. These specifications cover copper-base alloys in ingot form { for Scope. 


sand castings in twenty different compositions, regularly sold by - 
the trade and arbitrarily herein given numbers 1 to 20, inclusive, to at | 


‘ IsSUED AS TENTATIVE, 1919; ADOPTED IN AMENDED Form, 1922; 
uh si REISSUED AS TENTATIVE, 1928; REVISED, 1930, 1931.2 


differentiate them from one another. These numbers have no other 


2. The manufacturer shall use care to have each lot of ingot Quality. 


metal as uniform in quality as possible. This metal may be manu- 
factured by any refining process which will yield a arerrey quality 


CHEMICAL PROPERTIES AND 


3. The alloys shall conform to the requirements as to chemical Chemical 
composition given in Table I, within the limits specified therein. bas , 


Note.—The limits specified in Table I indicate the maximum and minimum a 
percentages within which variations of different elements shall be permitted, with 
the understanding that every precaution shall be taken both in the selection of raw 
materials as well as methods of manufacture to insure that the resulting ingot metal 
will come within these specified limits. 


4. (a) Ten ingots shall be selected by the inspector to represent Samples for 


each 40,000 Ib. and five ingots shall be selected for less than carload i 
lots. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. D. K. 
Crampton, Secretary of Committee B-5 on Copper and Copper Alloys, Chase Brass and Copper Co., 
Inc., Waterbury, Conn. 

These tentative specifications are, in effect, a revision of the former Standard Specifications for 
Brass Ingot Metal, Graded and Ungraded, for Sand Castings (A.S.T.M. Designation: B 30-22), 
which specifications were discontinued in 1928. + 

2 Revision approved by Committee E-10 on Standards, August 6, 1931. tHe aii} yatta? 
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GOTS 


(6) The samples for chemical analysis may be taken by drilling 
the ingots and shall represent the average cross-section of all of the 


ingots selected for sampling. ~ 


TABLE I.—CHEMICAL COMPOSITIONS OF CoPpPER-BASE ALLOYs. 


Tin, Lead, Zine, Other Elements, 
per cent per cent per cent maximum, per cent 


Other than Copper, Lead, Tin, 


Zinc and Nicke 
Other than Copper, Lead, Tin, 


Alloy Grade 

Phosphorus, maximum, per cent 
Zinc, Nickel and Antimony 


08|none/0.05) 0.50) .... 
O8jnone}0.05} 0.50) ... 
0.50) .. 


0. 
0. 
0.08/none}0.05 


mp wm re 


No. 10,77 


No. 11/70 
No. 12/67 
No. 13/64 
No, 14/60 


SSSSRs 


* The term “none” as applied to Aluminum allowance is defined as a maximum of 0.005 per cent when determined A 
in with Section 5. 
inimum. 


(c) The drill used shall be thoroughly cleaned. No lubricant 
shall be used in the operation and the drillings shall be carefully 
treated with a magnet to remove any particles of steel introduced in 
taking thesamplee = © 


wil 
704 TENTATIVE SPECIFICATIONS FOR CoprER ALLOY IN 
C 
4, Cop- Total Con- n 
Nowa [5.5] 6 | 6.5/1.5] 13 | {0.03 
No.2 |84|85 |9 |11 1.5 | 2) 2.5|1.5 | 2 2.5 |0.03 |0.25)0.25|0.50 
17.25) 8 | 8.75] 1.5 | 212.51 3.5] 4 | 4.5 10.03 
Rep Brass ALLors 
No.4 (84/85 | 5.5 14.5 | 515.5) 4.515 5.5 |0.03 0.50) .... 
Bates No.5 |83/85 (4.25) 5 | 5.75) 4.25] 5) 5.75) 4.25) 5 5.75/0.03 0.50) .... ‘ 
No.6 {82/83 |6.25| 7 | 7.75] 6.25) 7| 7.75] 2 3 10.03 |0.25|0.25/0.50/0.08 none|0.05 0.50) .... 
Semt Rep Brass AuLors 

No.7 [2.5!3 |10 |11 {0.03 none|0.05} 0.50) .... ] 
No.8 |82\83 (3.25) 4 | 4.75) 5 6| 7 5 7 |0.03 0.50) .... 
80 (2.5/3 | 3.5 | 6.25] 7| 7.75) 7.5 | 9.5] ... 10.03 0.25/0.35)0 50/0 0.50) .... 

78 (2.5/3 | 3.5 5) 5.75.11 13.5 |... (0.03 0.50) .... 
i | 
Yzttow Brass ALLors 
71 1 | 1.5) 2 2 3} 4 |20 «++ /0.01 0.50) .... 

69 |0 11.5)2 3} 4 |25 |27 10.01 0. 1010. 30/0. 0.50) .... 
66 |0/1 1 (31 «++ {0.01 0.50) .... 
62 {1 1 2 3 10.01 1,00} .... 

No. 15/84)85 /4.25) 5 | 5.75,8 | 9/10 | 0.5/1 | 2 [0.01 |0.25)0.25I0. 0000.03... 0.50 

No. 16/79/80 {10 9 |10)11 ee | | ....| 0.50 
No.17|76|77 |9 9 10} 11 | 0.75] 1 [0.01 ....| 0.50 
No. 18}72/73  |7 8 |9 13.5 |15)16.5 | 1 1.5 | 2 |0.05 ....| 0.50 
at No, 19}71/71.5|3.5 | 4.5) 5.5 |14 17/20 2 4 6 0.05 ....] 0.50 
6 | 6.75)18 {20/22 0:5) 1 1.5 [0.05 ....) 0.50 


{ ASTM. B30-31T 705 


5. The chemical analysis shall be made in accordance with the Methods of 
Standard Methods of Chemical Analysis of Brass Ingots and Sand {hemics! 
Castings (A.S.T.M. Designation: B 45) of the American Society for ar 
Testing Materials.* - 

6. The designating mark of the manufacturer, the proper lot Marking. 
number, and the numerical designation of the alloy shall be marked 
on each ingot for identification. 


INSPECTION AND REJECTION 


7. (a) Inspection may be made at the manufacturer’s works, Inspection. 
where the ingots are made, or at the point at which they are received, 
at the option of the purchaser. 

(b) If the purchaser elects to have inspection made at the manu- 
facturer’s works, the inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to _ 
satisfy him that the material is being furnished in accordance with 
these specifications. All tests and inspection shall be so conducted . 
as not to interfere unnecessarily with the operation of the works. 

8. If the test ingots selected to represent a lot fail to conform to Rejection. 
the requirements specified in Section 3 all ingots in such lot shall be 
rejected. 


CLAIMS 


9. Claims, to be considered, shall be made in writing within Claims. — 

30 days of receipt of material at the purchaser’s plant and the results 
of the purchaser’s tests shall be given. The manufacturer shall, 
within one week of receipt of such claim, either agree to satisfy the 
claim, or send a representative to the purchaser’s plant to resample 
the shipment in accordance with Section 4. Samples so taken shall 
be sealed and submitted to a mutually agreeable umpire whose 
determinations shall be final. : 

10. The expense of umpire analysis shall be paid by the loser or Settlement 
divided in proportion to the concession made in case of a compromise. ° “!#ims. 
In case of rejection being established, the damages shall be limited p 
to the payment of freight both ways by the manufacturer for the — 
substitution of an equivalent weight of ingot metal conforming to 
these specifications. 


1930 Book of A.S.T.M. Standards, Part I, p. 837. 
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SPECIFICATIONS FOR CopPpER ALLOY INGots (APPENDIX) 


Ye 
APPENDIX 


re 


_ The data in the following tables do not constitute a part of these specifica- 
tions. They are given merely to indicate to the purchaser the approximate 
physical properties of the various alloys specified, that may be expected of 
carefully manufactured alloys of the formulas indicated and to constitute a 
guide to the purchaser in selecting the alloy grade best suited for meeting the 
service conditions for which the ingot metal is to be used. 


Compression A Pattern 
Tenaih Reduction | Deformation Maker's 
Alloy Grade of Area, Limit, (500 kg. for |“llowanee for 


percent | {b, per sq. in. | 30 seconds) in. per 


Bronze ALLoys 


15 to 30 44 to 48 0.1875 
_15 to 20 55to65 | 0.1875 
25 to 30 55 to 65 0.1875 


Rep Brass ALLors 


15 to 20 15 to 20 
15 to 20 15 to 20 
13 to 19 14 to 21 


Sem: Rep Brass ALLors 


20 to 25 


Brass ALLors 


25 to 35 
20 to 30 
20 to 30 
20 to 30 


Hien Leap Attors 


0.1875 
0.1875 
0.1875 
0.1875 
0.1875 
0.1875 


ssssss 


@ The tension tests were made on test specimens taken from ingots, except Alloys Nos. 7 and 15, which were sand 
cast. Sand-cast test specimens would show somewhat lower values. 

_ >The compression tests were made on machined test specimens (sand castings) of 1 sq. in. sectional area, 1 in. 
high. The com n deformation limit is taken as the load ucing a compression in the specimen of 0.001 in. 
At the request of Committee B-2 on Non-Ferrous Metals and Alloys, Committee E-1 on Methods of Testing is giving 
consideration to revising the dimensions of compression test specimens and the method of determining the so-called 
“compression deformation limit.” The revision of the values in this column, on the basis of cylindrical specimens 
1 sq. in. in sectional area and 3 in. high is contemplated. A revision of the methods of determining compression defor- 

mation limit is also under consideration. 


tahing | 
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Weight, 
f Ib. per 
No. 30000 to 40000 | 15 to 30 535 
NO. 2... «| 32000 to 38.000 | 15 to 20 535 
ohio No. 3..........-.| 30000 to 36000 | 25 to 30 535 
No. 27000 to 33 000 50 to 60 0.1875 535 
No. 5...........| 27000 to 33 000 50 to 60 0.1875 535 
No. 26000 to 32 000 50 to 60 0.1875 540 
Te 75 } 
- 
No. 7..........-| 31000 to 37000 | 25t035 | 20to30 50 to 60 0.1875 535 
No. 8..........-| 29000 to 35000 | 25to35 | 20to30 40 to 50 0.1875 535 
No. 9...........| 22000 to 28000] 10t015 | 10to15 50 to 55 0.1875 540 | 
No. 10..........| 25000t030000| 150233 | 45 to 55 0.1875 540 
11..........| 30000 to 35000 | 35 to 45 40 to 50 0.1875 535 
ms » No. 12..........| 30000 035000 | 25 to 35 AE 40 to 50 0.1875 535 
¥ No. 13..........| 30000 to 35000 | 25 to 35 Lees 40 to 50 0.1875 533 
- No. 14..........| 30000 to 45000 | 15 to 25 desis 40 to 50 0.250 500 
No. 15..........| 25000 t031000| 8to13 | 7to13 12000 | | 540 
m. No. 16..........] 27000 t033000| 7to12 8 to 13 12 500 553 
No. 17..........| 27000 to 33000} 7 to 10 7 to 12 12 500 553 N 
iy No. 18..........| 25000 to 30000 | 11to017 | 10to16 12 000 570 
No. 19..........| 25000 to 30000 | 10to15 7 to 13 12 000 570 N 
s. : No. 20..........| 22000 to 27000 | 10 to 16 7 to 13 11 000 | 570 
N 
| 
N 
- 
= 
“4 


Alloy 
Grade 


Wir 


A.S.T.M. DESIGNATION: B 30- 


x3 


war 


31 T 


BOP 


Examples of Use 


Foundry 
Manipulation 


Characteristics 


Bronze ALLoys 


For valves and fittings for steam, gas, ete 


Conmnetiel bronze for high-duty bearings where wear resistance is 
essentia 


Gerd ctvength hard bronze for general service 


Requires careful 
foundry practice 
Requires careful 
foundry practice 
Requires careful 
foundry practice 


Machines well 
Machines well 
Machines well 


Rep Brass ALLors 


High-grade red brass for general service 
Second-grade red brass for general service 
Auto fittings, carburetor parts 


Foundry practice 
not difficult 
Foundry practice 
not difficult 
Foundry practice 
not difficult 


Machines well 
Machines well 


Machines well 


Sem: Rep Brass ALLoys 


Catenary fittings, overhead fittings Electric Railways; very resistent 
to atmospheric corrosion 

Reddish yellow alloy for air, gas and water fittings 

Valve fittings for low pressure 


Yellowish red alloy for air, gas and water fittings 


Foundry practice 
not difficult 
Foundry practice 
not difficult 
Foundry practice 
not difficult 
Foundry practice 
not difficult 


Machines well 


Machines well 


Machines well 


Machines well 


Yetitow Brass ALLoys 


Yellowish red alloy for plumbers’ fittings 

Yellow brass for light castings and ornamental work not requiring 
strength or subjected to internal pressure 

Yellow brass for heavier castings 


Plumbers’ flanges, scupper pipes, etc 


Foundry practice} 
not difficult 
Foundry practice 
not difficult 
Foundry practice 
not difficult 

Very difficult. 
Aluminum up to 
0.30 per 
improves casting 
properties, but 
increases shrink- 


age 


Machines well 
Machines well 
Machines well 
Not euitable for 


rings or water 
pressure fittings 


Leap ALLoys 


Small bearings such as automobile bearings and bushings, machined 
by broaching 
sie for heavy pressure. Not machined by broaching 

harder then No. is for small bushings, to be machined by broaching, 
Locomotive engine castings and general service bearings for moderate 
Car j a bearings and similar service 


Bearings operated at high speed and under light or medium pressure. . 


Foundry practice} 


not difficult 
Foundry practice 
not difficult 
Foundry practice 
not difficult 
Foundry practice 
not difficult 

Foundry practice 
not difficult 


Foundry practice} 


not difficult 


Machines easily 
Machines easily 


Machines easily 
Machines easily 


Machines easily 


leis: 


No) | | 
| | 
set Tread 
—— 
| | 
No. 7 
No. 8 — 
No. 9 
No. 10 | 
a € 
No. 11 | 
No. 12 
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‘ 
No. 15 | 
No. 16 
‘ No. 17 
No. 18 
sand No. 19 
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1 in. 
ving 
alled 
\efor- 
1 
4 


TENTATIVE SPECIFICATIONS 
(aa FOR 
< 2s DRAWN OR ROLLED ALLOY, 80 PER CENT NICKEL, 20 
: PER CENT CHROMIUM, FOR ELECTRICAL 
A.S.T.M. Designation: B 82-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931. 


1. These specifications cover annealed, drawn, or rolled shapes 

for electrical heating element purposes having a nominal chemical 

composition of 80 per cent nickel and 20 per cent chromium. 
Treatment. 2. Wire and ribbon shall be thoroughly and uniformly annealed. 


CHEMICAL PROPERTIES AND TESTS. 


Chemical 3. The material shall conform to the following requirements as 
Composition. to chemical composition: 


Nickel,* per cent 
“3 Chromium, per cent 
Iron, maximum, per cent 
=, Manganese, maximum, per cent 
Carbon, maximum, per cent 
Silicon, maximum, per cent 
Sulfur, maximum, per cent 
* Small quantities of cobalt included shall be reported as nickel. 


Sample for 4. Samples for chemical analysis shall consist of clean drillings, 
pe ag millings, or clippings taken from the wire or ribbon selected for pur- 
"poses of test. ‘The sample shall be taken from a spool or coil repre- 
| sentative of the lot in question. The sample so prepared shall be 
; nai divided into three equal parts, each of which shall be placed in a 
sealed package, one for the manufacturer, one for the purchaser, and 
one for an umpire, if necessary. 

Chemical 5. Chemical analyses shall be determined in accordance with the 
Analysis: § Tentative Methods of Chemical Analysis of Metallic Materials for 
Electrical Heating (A.S.T.M. Designation: B 71 - 29 T) of the Ameri- 

can Society for Testing Materials.? 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. E. 
Bash, Secretary of Committee B-4 on Electrical-Heating, Electrical-Resistance and Electric-Furnace 
Alloys, Driver-Harris Co., Harrison, N. J. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 593 (sam); also 1931 Book of AS.T.M. 
Tentative Standards, p. 183. 
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A.S.T.M. DESIGNATION: B 82-31 T TA 709 


PHYSICAL PROPERTIES AND TESTS 


6. Wire of No. 39 A.w.g. (0.0035 in.) and larger shall have a 
minimum elongation of 20 per cent in 10 in., and from Nos. 40 to 
44 A.w.g. (0.0031 to 0.002 in.), a minimum elongation of 10 per cent. 

7. (a) The nominal specific resistance of the round wire shall be 
taken as 650 ohms per circular mil foot (108 microhms per centi- 
meter cube) at 77° F. (25° C.). 

(6) The nominal specific resistance of the ribbon shall be taken 
as 510 ohms per square mil foot (108 microhms per centimeter cube) 
at 77° F. (25° C.). 

8. The specific resistance shall be determined in accordance with 
the Standard Method of Test for Resistivity of Metallic Materials for 
Resistors (A.S.T.M. Designation: B 63) of the American Society for 
Testing Materials.' 

9. (a) Round Wire.—The resistance per foot of round wire shall 
be calculated from the nominal specific resistance and the cross- 


section of the material. The limits on resistance per foot shall be as 
follows: 


No. 30 A. w. g. (0.0100 in.) and larger +5 per cent 
No. 31 to 40 A. w. g. (0.0089 to 0.0031 in.)............ +8 per cent 
No. 40 A. w. g. (0.0031 in.) and smaller +10 percent — 


iv 


(b) Strip Material—The resistance per foot of strip material 


Elongation. 
Specific 
Resistance. 


Test Proced- 
ure for 
Resistivity. 


Resistance 
per Foot. 


2 


shall be calculated from the nominal specific resistance and the cross- _ 


section of the material. In order to compensate for error in the calcu- 
lated cross-section on ribbon with rounded edges, the calculated 
values arrived at by multiplying the nominal width by nominal thick- 


ness shall be corrected by multiplying by the factor indicated in the 
following table: 


10. Temperature coefficient of resistance shall, after the wire has 
been slowly cooled from an annealing temperature, be measured in 
accordance with the Standard Method of Test for Change of Resist- 
ance with Temperature of Metallic Materials for Electrical Heating 
(A.S.T.M. Designation: B 70) of the American Society for Testing 
Materials? The temperature coefficient of resistance shall be such 
as will bring the resistance within + 20 per cent of the following: 


11930 Book of A.S.T.M. Standards, Part I, p. 869. 
Ibéd., p. 872. 


Resistance 
Increase with 
Temperature. 


Pte 


710 TENTATIVE SPECIFICATIONS FOR NICKEL-CHROMIUM ALLOY i 


RESISTANCE, 
TEMPERATURE PER CENT 


Durability. 11. (a) When it is desired to determine the durability of ‘the 


material at high temperatures, life tests shall be made in accordance 
with the Tentative Accelerated Life Test for Metallic Materials for 
Electrical Heating (A.S.T.M. Designation: B 76-29 T) of the Amer- 
ican Society for Testing Materials. Test results shall be reported as 

a percentage of a standard of comparison. 

(b) The life or durability value shall be the average of at least 
three simultaneous determinations each, on the wire in question and 
on the standard. If any test result varies more than 10 per cent from 
the em of the three determinations, that group shall be discarded. 

12. The material shall be as uniform and free from surface defects 
such as splits, kinks, laminations, scale, and other irregularities as the 

_ best commercial practice will permit. Finish shall be either bright 


annealed or oxidized, as specified. 


13. (a) Round Wire or Rod.—Round wire or rod in sizes No. 16 
A.w.g. or larger shall be supplied in coils consisting of not more than 

- two pieces per 40-lb. coil. Round wire sizes smaller than No. 16 
_ gage shall be supplied in spools containing not more than two pieces 
and shall be spooled in accordance with the following requirements: 


Spoot DIMENSIONS 
WEIGHT DIAMETER DIAMETER DIAMETER 


oF WIRE, OF FLANGE, TRAVERSE, OF HOLE, oF BARREL, 


IN. IN. IN. IN. 


3 
2 


3 

3 

3 
4 il 


Am. Soc. Mats., Vol. 29, Part I, 613 also 193! Book of A.S.T.M. 
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ASTM. DESIGNATION: B 82-31 T 
i 

(6) Ribbon.—Ribbon over } in. in width shall be supplied in coils 
containing not more than one piece, and shall be securely wrapped so 
as to avoid injuring the edges of the strips. Ribbon of } in. in width 
or narrower, shall be supplied on suitable spools containing not more 
than two pieces per spool. 

14. Coils or spools shall be marked with the size and resistance Marking. 
per foot and a yellow tag or label shall be used to indicate this alloy. 


yes Pont 


* 
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Treatment. 


Chemical 
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DRAWN OR ROLLED ALLOY, 60 PER CENT NICKEL, 15 
PER CENT CHROMIUM, AND BALANCE IRON, 
FOR ELECTRICAL HEATING ELEMENTS! 


A.S.T.M. Designation: B 83-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 

and suggestions, and as such is subject to annual revision. camel 
IssUED, 1931. 

1. These specifications cover annealed, drawn, or rolled shapes for 

electrical heating element purposes having a nominal chemical compo- 

sition of 60 per cent nickel, 15 per cent chromium and the balance iron. 

2. Wire and ribbon shall be thoroughly and uniformly annealed. 


' CHEMICAL COMPOSITION AND TESTS 
3. The material shall conform to the following requirements as 


Composition. +4 chemical composition: 


Sample for 
Chemical 
Analysis. 


Nickel,* minimum, per cent 
Chromium, per cent 

Iron, per cent 

Manganese, maximum, per cent 
Silicon, maximum, per cent 
Carbon, maximum, per cent 
Sulfur, maximum, per cent 


@ Small quantities of cobalt included shall be reported as nickel. 


4. Samples for chemical analysis shall consist of clean drillings, 
millings, or clippings taken from the wire or ribbon selected for pur- 
poses of test. The sample shall be taken from a spool or coil repre- 
sentative of the lot in question. ‘The sample so prepared shall be 
divided into three equal parts, each of which shall be placed in a sealed 
package, one for the manufacturer, one for the purchaser, and one for 
an umpire, if necessary. 

5. Chemical analyses shall be ‘determined in accordance with the 
Tentative Methods of Chemical Analysis of Metallic Materials for 
Electrical Heating (A.S.T.M. Designation: B 71 — 29 T) of the Amer- 
ican Society for Testing Materials.” 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. E. 
Bash, Secretary of Committee B-4 on Electrical-Heating, Electrical-Resistance and Electric-Furnace 
Alloys, Driver-Harris Co., Harrison, N. J. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 593 (1929); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 183. 
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Scope. 
be 
Chemical 
Analysis. 
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“nal Ss. M. 


PHYSICAL PROPERTIES AND TESTS 


6. Wire of No. 39 A.w.g. (0.0035 in.) and larger shall have a Elongation. 
minimum elongation of 20 per cent in 10 in. and from Nos.40 to 
44 A.w.g. (0.0031 to 0.002 in) a minimum elongation of 10 per cent. ne: 

7. (a) The nominal specific resistance of round wire shall be Specific 
taken as 675 ohms per circular mil foot (112.22 microhms per centi- — 
meter cube) at 77° F. (25° C.). eh 

(6) The nominal specific resistance of the ribbon shall be taken . : 
as 530 ohms per square mil foot (112.22 microhms per centimeter ; 
cube) at 77° F. (25° C.). 

. The specific resistance shall be determined in accordance with Test Proced- 

the sidan Method of Test for Resistivity of Metallic Materials oh 
for Resistors (A.S.T.M. Designation: B 63) of the American Society — 
for Testing Materials.* 

9. (a) Round Wire.—The resistance per foot of round wire shall Resistance 
be calculated from the nominal specific resistance and the cross-section °™ ra 


of the material. The limits on resistance per foot shall be as follows: 


No. 30 A. w. g. (0.0100 in.) and larger +5 per cent 
No. 31 to 40 A. w. g. (0.0089 to 0.0031 in.)............ +8 per cent 
No. 40 A. w. g. (0.0031 in.) and smaller +10 per cent 


(b) Strip Material—The resistance per foot of strip material 
shall be calculated from the nominal specific resistance and the cross- 
section of the material. In order to compensate for error in calculated © 
cross-section on ribbon with rounded edges, the calculated values 
arrived at by multiplying the nominal width by nominal thickness 


shall be corrected by multiplying by the factor eae in the follow- 
ing table: 


vi To THICKNESS Factor 
and under 0.94 


10. Temperature coefficient of resistance shall, after the wire has Resistance 
been slowly cooled from an annealing temperature, be measured in att 
accordance with the Standard Method of Test for Change of Resist- _ or 
ance with Temperature of Metallic Materials for Electrical Heating — 7 
(A.S.T.M. Designation: B 70) of the American Society for Testing ; 
Materials.? . The temperature coefficient of resistance shall be such 
as will bring the resistance within + 20 per cent of the following: gay 


11930 Book of A.S.T.M. Standards, Part I, p. 869. 
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714 TENTATIVE SPECIFICATIONS FOR NICKEL-CHROMIUM-IRON ALLOY 


RESISTANCE, 


TEMPERATURE PER CENT 


11. (@) When it is desired to determine the durability of the 
material at high temperature, life tests shall be made in accordance 
. with the Tentative Accelerated Life Test for Metallic Materials for 
ss Electrical Heating (A.S.T.M. Designation: B 76-29 T) of the 
American Society for Testing Materials. Test results shall be reported 
< as a percentage of a standard of comparison. 

Lo joa’ ss (b) The life or durability value shall be the average of at least 
. three simultaneous determinations each, on the wire in question and 
on the standard. If any test result varies more than 10 per cent from 


the average of the three determinations, that group shall be discarded. 


Vinish. 12. The — shall be a8 uniform and free from surface defects 
such as splits, kinks, laminations, scale, and other irregularities as the 
best commercial practice will permit. Finish shall be either bright 
annealed or oxidized, as specified. 


13. (a) Round Wire or Rod.—Round wire or rod in sizes No. 
16 A.w.g. or larger, shall be supplied in coils consisting of not more 
than two pieces per 40-lb. coil. Round wire sizes smaller than 16 
gage shall be supplied in spools containing not more than two pieces 
and shall be spooled in accordance with the following requirements: 


Sroot DIMENSIONS 
OF tut OF FLANGE, TRAVERSE, oF Horr, oF Barret, 


and 


1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 613 (1929); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 208.00 
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AS. TM. B 83-31 
(b) Ribbon.—Ribbon over } in. in width shall be supplied in coils 
containing not more than one piece, and shall be securely wrapped so 
as to avoid injuring the edges of the strips. Ribbon of } in. in width ; 
or narrower shall be supplied on suitable spools containing not more 
than two pieces per spool. 
14. Coils or spools shall be marked with the size and resistance Marking. — 
per foot and a red tag or label shall be used to indicate this alloy. i and : 
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ALUMINUM-BASE ALLOY DIE CASTINGS! 


A.S.T.M. Designation: B 85-31 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. 


4, “= 


Scope. 1. These specifications cover die castings die-cast from aluminum- 


alloys. Seven alloy compositions are specified, alloys 
e Nos. 1V to IX, inclusive, and XII. 


CHEMICAL COMPOSITION AND TESTS 


Chemical i re 2. The alloys shall conform to the requirements as to chemical 
Composition. —omposition given in Table I within the limits specified therein. 

3. (a) It is understood that iron contributes to the hardness in 
all these alloys. While the use of steel or iron containers for the 
commercial manufacture of die castings unavoidably introduces 
some of this element into the alloy, it shall not: exceed the percentages 
specified in Table I. 

(b) Manganese and nickel are not regarded as harmful elements 
in these alloys up to the limits specified in Table I. 
ene, 4. Samples for chemical analysis may be taken either by sawing, 

drilling, or milling a representative group of castings, and shall repre- 
, sent the average cross-section of the material. ‘The castings and 
cutter shall be thoroughly cleaned and no lubricant shall be used 
during the operations. 
Chemical 5. Chemical analysis shall be made in accordance with the 
Analysis. Tentative Methods of Chemical Analysis of Aluminum and Light 
Aluminum Alloys (A.S.T.M. Designation: B 40 - 28 T) of the Amer- 
ican Society for Testing Materials.” 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. P. V. 
Faragher, Secretary of Committee B-6 on Die-Cast Metals and Alloys, Aluminum Co. of America, 
2400 Oliver Building, Pittsburgh, Pa. 

By adoption of these specifications, the American Society for Testing Materials does not undertake 
to insure any one utilizing such specifications against liability for infringement of any patent or assume 
any such liability, and such adoption does not constitute a recommendation of any patented or proprie- 
tary application that may be involved. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 782 (1928); also 1931 Book of A.S.T.M. 


Tentative Standards, p. 157. 
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SOUNDNESS 
6. No casting shall be acceptable which weighs less than a mini- 


mum agreed upon by the manufacturer and purchaser for the indi- 
vidual order. 


WORKMANSHIP AND FINISH 


7. Castings shall be produced with smooth surfaces, free from 
cracks and disfiguring blemishes. 


TABLE I.—CHEMICAL COMPOSITIONS OF ALUMINUM-BASE Drk-CASTING ALLoys. 


Desired Composition Permissible Variations in Alloy- 
per cent ing Elements, per cent 


Cop- 
per 


75 
5 


2 

| 4 
1.5 
4 
8 


© The alloy designations correspond to numbers used in the investigation on aluminum-base die-casting 
carried out under the jurisdiction of Committee B-6 on Die-Cast Metals and Alloys (formerly Subcommittee XV on 
Die-Cast Metals and Alloys of Committee B-2 on Non-Ferrous Metals and Alloys), the alloy numbers omitted corre- 
spond to alloy compositions which were investigated by the Committee, but which were not considered desirable of 
inclusion in these specifications, See Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 192 (1929). 


8. Dimensional tolerances shall be within the limits specified on 
the drawings describing the casting or castings on order, ‘or shall be 
within the limits specified in the order. 


REJECTION 


9. Castings which show injurious defects subsequent to mete nce 
may be rejected. The manufacturer’s liability shall be confined to 
replacing rejected castings without charge to the purchaser. 


Dimensions. 


= 
Finish. 
Other Elements, Maximum, 
m per cent 
Sili- Al Al Man-| M 
| Copper | Silicon | Nickel | Iron] Zinc | Tin | 
No.IV..| ... | 5 | .... | 95 | 0.6 max.}4.5 to 6.0] 0.5 max.| balance] 2.0 | 0.75] 0.3| 0.1/0.1] 0.2 
No.V...| ... | 88 0.6 max.] 11 to 13 | 0.5 max.| balance] 2.0 | 0.75) 0.3; 0.1] 0.1] 0.2 
No. VI. 3 | .... | 95 to 2.5/2.5 to 3.5| 0.5 max.| balance] 2.5 | 0.75] 0.3] 0.1/0.1] 0.2 
No. VII 5 | .... | 91 |3.5 to 4.5/4.5 to 5.5| 0.5 max.| balance| 2.25] 0.75] 0.3] 0.1/0.1] 0.2 
No. VII 1__| 2.25 | 95.25] 1to2 | 0.75 to 2|1.75to2.5| balance] 2.5 | 0.75) 0.3] 0.1/0.1] 0.2 
No. IX. 4 90.25]3.5 to 4.5|1.0 to 2.5/3.5 to 4.5| balance| 2.5 | 0.75] 0.3] 0.1/0.1] 0.2 
No. XII .... | 90.50/7.0 to 9.0/1.0 to 2.0| 0.5 max.| balance| 1.0| 0.3] 0.1/0.2] 0.5 
| 
in 
1€ 
es 
es 
ts 
8) 
rd w= 
d 
im 


APPENDIX 


” etemec The data in the following table do not constitute a part of these specifica- 

tions. They will indicate to the purchaser the physical properties that may be 
_ expected of tension and impact test specimens when made in a die, the test 
_ Specimens being cast in regular production routine and conforming to the 
chemical composition specified. It should be thoroughly understood that the 
following figures represent die-cast test specimens and not specimens cut from 
commercial die-cast parts. Rockwell hardness values have not been shown 
because they are considered too unreliable on die castings. 


Tension Tests on Round Specimens 
on 


= Tensile Strength, | Elongation in 2 in., ft-lb. 
Ib. per sq. in. per cent 


= 
SPECIFICATIONS FOR ALUMINUM-BASE ALLoy Dre CASTINGS 
33 000 1.5 2.0 


FOR 
ZINC-BASE ALLOY DIE CASTINGS! 


A.S.T.M. Designation: B 86-31 T 


This is a Tentative Standard, published for the purpose of — criticism — een 
and suggestions, and as such is subject to annual revision. Ail 


ISSUED, 1931. 


1. These specifications cover commercial cael eet die Scope. 
castings. 
MANUFACTURE 


2. (a) The alloy may be made by any approved method. Process, 

(b) The casting shall be of uniform quality and no scrap shall be 
used other than the sprues, gates, rejected castings, etc., of this alloy 
which are produced in the manufacturer’s own plant. The rejected © 
castings used shall be free from finishes, solder, or inserts which may 
contaminate the alloy. 

3. The base metal for all alloys shall be slab zinc conforming to Base Metal. 
the requirements of the Standard Specifications for Slab Zinc (Spelter) 
(A.S.T.M. Designation: B 6) of the American Society for Testing 
Materials? except that the total impurities including lead, iron, tin, 
and cadmium shall not exceed 0.02 per cent. 


CHEMICAL COMPOSITION AND TESTS 


4. The alloy® shall conform to the following requirements as to Chemical 
a composition: Composition. 


AS Copper, per cent 2.9 to 3.5 


Aluminum, per cent 1045 
Magnesium, per cent 0.02 to 0.12 
i Tron, maximum, per cent 


‘Lead, maximum, per cent 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. P. V. 
Faragher, Secretary of Committee B-6 on Die-Cast Metals and Alloys, Aluminum Co. of America, 
Pittsburgh, Pa. 

By adoption of these specifications, the American Society for Testing Materials does not undertake 
to insure any one utilizing such specifications against liability for infringement of any patent or assume 
any such liability, and such adoption does not constitute a recommendation of any patented or proprie- 
tary application that may be involved. 

2 1930 Book of A.S.T.M. Standards, Part I, p. 582. fas 

3 This alloy composition is identical with Alloy No. XXI in the investigation on zinc-base die- _ 
casting alloys carried out under the jurisdiction of Committee B-6 on Die-Cast Metals and Alloys 
(formerly Subcommittee XV on Die-Cast Metals and Alloys of Committee B-2 on Non-Ferrous Metals 
and Alloys), see Proceedings, Am. Soc. Testing Mats., Vol: 30, Part I, p. 318 (1930). 
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Tin, maximum, per cent 
Total other impurities, per cent 


Zinc, per cent remainder 


SPECIFICATIONS FOR ZINC-BASE ALLOY Die CASTINGS 


Sampling. 5. (a) The sample for chemical analysis may be taken either by 
drilling, or milling the casting or tension test specimen, and 
shall represent the average cross-section of the piece. 


(b) The saw, drill, cutter or other tool used Shall be thoroughly 


or metal chips shall be carefully treated with a magnet to remove any 
particles of iron introduced in taking the sample. 


PHYSICAL PROPERTIES AND TESTS 


Expansion. 6. The average expansion of any five or more castings when aged 

as described in Section 8 shall not exceed 0.0025 in. per inch. An 

ee expansion of 0.0025 in. will be allowable in any dimension less than 

7. (a) Unless specified in the order, acceptance of castings under 

these specifications shall not depend upon the physical properties as 
eel by tension or impact test specimens. 

(b) When specified, the alloy shall conform to the following 

mes requirements as to physical properties: 


MINIMUM MINIMUM OF 
AVERAGE OF FivE INDIVIDUAL 


Barn a Tensile Strength, lb. per sq. in....... 44 000 35 000 


A of Elongation in 2 in., per cent 0.5 
Charpy Impact value, ft-lb 4.0 


= 


8. (a) The alloy shall conform to the following requirements as 
to physical properties after being exposed to water vapor at 95° C. 
for 10 days. 


AVERAGE OF 


i Five SPECIMENS 
$ 2 Tensile Strength, minimum, Ib. per sq. in 


Elongation in 2 in., minimum, per cent 
Impact Charpy, minimum, ft-lb 0.75 
Expansion per inch, maximum, in 0.0025 


(b) The humidity cabinet shall contain no wood or organic 
matter and the specimens shall be supported only by glass, porce- 
lain, zinc, or zinc-coated metal. 

9. (a) The test specimens shall be die cast according to the dimen- 
sions shown in Figs. 1 and 2 and shall be tested without machining. 


0.005 I 
0.02 
3 
Agin 
i 
| 
"Tare 
Test 
Specimens. 
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No ejector pins shall be used on reduced sections. Specimens shall be 
removed from dies as soon as cast and cooled in still air with gates 
attached. 
(b) Impact test specimens shall be made by cutting the 6-in. bar Defective 
into two pieces 3 in. in length. The anvil of the testing machine shall = 
have a 40-mm. span. The parting line of the test specimen shall be 
placed against the anvil. 

_ (c) Incase any of the test specimens contain a flaw or flaws which 
results in failure of the alloy to meet the specifications, the manu- 
ae and purchaser shall agree upon the selection of specimens 
_ for retests, or the defective bars shall be disregarded. 


j 
4 
ie 


44"Minimum between Grips ---------- ai i= 
ension +0. 0.005" — 
| “D=0.250"t0.005" | per : 
radual Taper of 0.005" from both Frds of Reduced Section to Middle 
Fic. 1—Round Tension Test Specimen. 
0.254"£0.005" 
4 


10. Five of each type of test specimen shall be tested. ps 
of Tests. 
Soundness. 


11. Heavy section die castings are subject to spongy centers. The 
extent of this spongyness if objectionable shall be mutually agreed 
upon by the manufacturer and purchaser for each individual casting. 


WORKMANSHIP AND FINISH 


12. The die casting shall be produced free from cracks and other Finish. 
disfiguring blemishes. 


REJECTION 


13. Die castings which show injurious defects revealed by machin- Rejection. 
ing operations subsequent to acceptance may be rejected, and if __ 
rejected the manufacturer’s responsibility shall be limited to replacing _ 
rejected parts without charge to the purchaser, sits 
P—I—46 


‘TENTATIVE METHODS OF CHEMICAL ANALYSIS OF 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


GENERAL CONSIDERATIONS 


In the analysis of silver solder the usual determinations are 
silver, copper, cadmium and zinc. In routine analysis, however, it 
is customary to take zinc by difference. 

Methods are provided for the determination of lead, tin, iron 
and nickel as impurities, starting with a separate 5-g. sample. The 
methods for determination of impurities are based on the considera- 
tion that any of these will not exceed a few tenths of a per cent in 
amount; in case it is necessary to determine larger quantities, the 

_ size of the sample may be reduced accordingly. 

; In the scheme as outlined below, the procedure for the determi- 

- nation of main constituents is kept separate from the determination 
_ of impurities, in the belief that such an arrangement will provide 


DETERMINATION OF SILVER 


METHOD 


= Weigh 1 g. 1 g. of the sample into a 250-cc. beaker, add 20 cc. of 

ius We HNO; (1:4), cover, gently warm until solution is complete, and 

. boil to expel NO, fumes; dilute to a volume of 175 cc. with dis- 
tilled water and heat to boiling. Add drop-by-drop, from a pipette, 

. a dilute solution of HCl (3:100) (1 cc. of this solution should pre- 
Lo cipitate about 0.038 g. of silver) until precipitation is complete. It 
ied ae important to avoid a large excess of the precipitant. When the 
solution has become cold and the precipitate has settled, test the 

clear solution with a few drops of the dilute HCl to determine whether 

or not precipitation is complete. Filter on a weighed porcelain Gooch 
’ ieee: crucible, washing the precipitate several times with a cold dilute solu- 
* ~ tion of HNO; (1:200) and once with cold distilled water. Save the 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. E. E. Thum, 
Secretary of Committee B-2 on Non-Ferrous Metals and Alloys, 7016 Euclid Ave., Cleveland, Ohio. 
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filtrate for the determination of copper. Place the Gooch crucible 
inside a porcelain crucible, dry and heat the latter to dull red in the 
oxidizing flame of a Tirrill burner, cool and weigh as AgCl. Cal- 


culate to Ag. 
NOTES 

1. If tin is present, as shown by a precipitate of metastannic acid when dis- 
solving in nitric acid, it should be filtered off as directed under Determination of 
Tin before proceeding with the determination of silver. It is particularly important 
to observe the precautions regarding contamination by chlorides, noted under 
Determination of Tin.! 

2. AgCl melts at 451° C. and, if heated too long at too high a temperature, 
low results are obtained. The final ignition of this precipitate should not be carried 
beyond the point of incipient fusion. 


hy, DETERMINATION OF SILVER 


SOLUTIONS REQUIRED 
Sodium Chloride Solution.—Dissolve 107 g. of NaCl in 2000 cc. 
of distilled water. One cubic centimeter of this solution will precipi- 

tate 100 mg. of Ag. 
METHOD 


: Weigh out an amount of sample which will be equivalent to 
300 to 500 mg. of silver. Dissolve in dilute HNO; (1:4), allowing 
20 cc. of dilute acid for each gram of sample, in a 400 cc. beaker. 
Cover and then boil to remove NOz fumes and dilute to 350 cc. with 
hot H.O. Precipitate AgCl in the hot solution with NaCl solution. 
Avoid an excess. As long as some Ag remains unprecipitated, the 
solution will clear rapidly on stirring; towards the end the cloudiness 
-will persist for some time. Allow to settle (over night for best results.) 
Test with a drop of sodium chloride solution. If clear, filter 
‘through a double 11-cm. closely-woven paper. Wash well with hot 
water to aid in removing copper. Add 5 g. of test lead to precipitate 
in the paper. Place in a 2} in. scorifier which has been lined with a 
sheet of lead weighing approximately 10 g. Incinerate in an oven 
or muffle. Cover ash with 20 g. of test lead, add 1 g. of a mixture 
composed of equal parts of silica and borax glass. Scorify to about 
a 14 to 16-g. button, pour in mold, clean off slag, hammer into a cube 
and cupel in a moderately hot muffle, no attempt being made to 
feather. When cupellation is finished, set a hot cupel inverter, over — 
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the one holding the head and withdraw both cupels from the furnace. 
Clean and weigh button as Ag. Corrections are made as determined 
by running proofs of approximately the same composition as the 
solder being analyzed. 


DETERMINATION OF COPPER 


wheres 


APPARATUS FOR ELECTROLYSIS 


See the Determination of Copper by Electrolytic Method in 

_ the Standard Method of Chemical Analysis of Manganese Bronze 

_ (A.S.T.M. Designation: B 27) of the aoe Society for Testing 


Transfer the filtrate from AgCl (Determination of Silver) to 
a 400-cc. beaker, add 5 cc. of H2SO, (sp. gr. 1.84) and evaporate to 
fumes, cool, dilute to a volume of 50 cc. with distilled water, and boil. 
Add 2 cc. of HNO; (sp. gr. 1.42), transfer to a 200-cc. lipless beaker, 
dilute to a volume of 100 cc. with cold distilled water, and electrolyze 
for copper, using stationary electrodes and a current of 1.0 ampere. 
When the solution is colorless, wash down cover glasses, electrodes 
and sides of beaker, raising the level of the liquid slightly, and con- 
tinue the electrolysis about 15 minutes, noting whether or not copper 
is deposited on the newly exposed surface of the platinum. If no 
_ copper appears, remove the cathode quickly, washing it with dis- 
tilled water, and catching all washings in the beaker containing the 
electrolyte. Save the electrolyte for the determination of cadmium 
_ and zinc. Dip the cathode in two successive baths of alcohol, shake 
_ off the excess alcohol, and ignite the remainder by bringing it to the 
flame of an alcohol lamp. Keep the cathode moving continually as 

_ the alcohol burns. Weigh metallic copper. 


NOTE 


If denatured alcohol is used for drying cathode with copper deposits, it should 
; not show any weighable residue on evaporation to dryness. Alcohol denatured 
only by the addition of methyl alcohol is suitable for this purpose. 


D 11930 Book of A.S.T.M. Standards, Part I, p. 813. 
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DETERMINATION OF CADMIUM 
ELECTROLYTIC METHOD ~~. 


SOLUTIONS REQUIRED 


¥ Potassium Hydroxide (Note 1).—Dissolve 20 g 
jn 200 ce. of distilled water. 
4 Potassium Cyanide (Note 2).—Dissolve 20 g. of KCN, cp., 
200 cc. of distilled water. 


METHOD 


= Transfer the electrolyte from the determination of copper to a 
a —600-cc. beaker and boil to expel dissolved gases. Make slightly alka- 
line with NH,OH (1:1), and then just neutral with H.SO, (1:4); 
finally add 25 cc. of H:SO, (1:4) in excess,-dilute to a volume of 300 
cc. with distilled water, bring to a boil, and pass HS for one hour 
(Note 3). Allow to stand until the precipitate has settled and filter 
off impure CdS (Note 4) on a loose-bottom Gooch crucible. Remove 
the precipitate by punching out the bottom into a tall 200-cc. beaker, 
__ washing and wiping off the sides of the crucible with a little asbestos 
pulp. Add 60 cc. of H2SO, (1:5) and boil for 30 minutes (Note 5). 
_ Filter, wash, and dilute to 300 cc., add about 5 g. of NH.Cl, and pre- 
; | cipitate with H.S gas as before (Note 6). Repeat, making a third 
precipitation if the amount of cadmium present is large (Note 5). 
»t Save combined filtrates from CdS for the determination of zinc. 
- Dissolve the final precipitate of CdS in 25 cc. hot HCl (1:3), boil to. 
remove H,S, add a few drops of HNO; (sp.gr. 1.42) near the end, 
: and filter off the separated sulfur. Transfer the solution to a 200-cc. 
tall form lipless beaker, add a drop or two of phenolphthalein and 
then KOH solution until a permanent red color is obtained. Add 
KCN solution with constant stirring until the precipitate Cd (OH), 
is completely dissolved (Note 8). Dilute to 150 cc. and electrolyze ~ 
with a current of 5 amperes for two hours (Note 9). Test forcom- __ 
pleteness of deposition by washing the watch glasses and sides of _ 
the beaker to increase the depth of the solution. Continue the 
electrolysis for 20 minutes and, if the newly exposed portion of the __ 
cathode is still bright, remove the beaker with the electrolyte and — | 
wash the electrode three times with distilled water and twice with _ : 
ethyl alcohol (95 per cent). Dry the cathode at 100° C., cool and 
: weigh. The increase is metallic cadmium. 
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. Pure NaOH may be used in placeof KOH. 
2. PureNaCN may be usedinplaceof KCN. 
aa 3. It is occasionally necessary to add a drop or two of ammonia water to the 
solution to start the precipitation of CdS. 
: 4. All the cadmium will be precipitated as sulfide together with some ZnS. 
_ The major portion of the zinc will remain in solution. 
5. In case of high cadmium content, more acid may be required. The final 
acidity should not exceed 10 cc. of H2SO, (sp. gr. 1.84) in a volume of 300 cc. 
6. The second precipitation should give practically pure CdS. 
7. A third precipitation will remove any uncertainty as to the completeness of 
the separation of cadmium from zinc. 
8. Avoid using an excess of KCN. 
9. The test for completeness of deposition may be made after one hour when 
the quantity present is not large. 


jini 
GRAVIMETRIC METHOD 
uted 


See Determination of Cadmium by the Electrolytic Method. 


METHOD 


Dissolve the final precipitate of CdS with 25 cc. of hot HCl 
4 (1:3) into a weighed platinum dish (Note 1), add 10 cc. of H2SO,4(1:1), 


and evaporate the solution until copious fumes are evolved (Note 2). 
Remove the excess of H:SO, by heating the dish cautiously, and 
finally heat to between 500 and 600° C. Cool and weigh as CdSOQ,. 


NOTES 
1A crucible may also be used if the volumes are kept small or evaporated 


2. On evaporating to ce darkening of the solution may occur from filter 
_ paper shreds. This may be destroyed by diluting slightly with water and adding 
= 5 cc. of HNO; (sp. gr. 1.42) and again evaporating to fumes. It is not advisable 
- to add HNO; unless it is certain that all HCl has been expelled. 


DETERMINATION OF ZINC 


SOLUTIONS REQUIRED 
Potassium Ferrocyanide—Dissolve 34.8 g. of K4Fe(CN). in 
= 1000 cc. of distilled water and age this solution for at least 90 days. 


If necessary, add 0.3 g. of K;Fe(CN). to the solution (Note 1). 
Standardize against c. » zinc as follows: 
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Weigh 0.3 to 0.35 g. of c.p. zinc into a tall 400-cc. beaker, add 
about 75 cc. of water and 13 cc. of HC] (sp. gr. 1.20). Cover and 
when in complete solution boil for about 5 minutes. Cool, add 13 cc. 
of NH,OH (sp. gr. 0.90), neutralize with HCl (sp. gr. 1.20), and add 
an excess of 2.5 cc. Dilute to 250 cc., heat to boiling, and titrate 
immediately with the potassium ferrocyanide solution as described 
under the method below. Calculate the factor of the KiFe(CN)s 
solution as follows: 


us. ofl 
Factor of K,Fe(CN). solution = — 


where A = the cubic centimeters of K,Fe(CN)« solution required for 
the c.p. zinc; and 
B = the weight of the c.p. zinc 


Ferrous Sulfate—Weigh 1.25 g. of FeSO,.7H:O into a tall 
i50-cc. beaker and add about 3 g. of granular aluminum. Fill the 
beaker about half full with water and add about 0.15 cc. of HCl 
(sp. gr. 1.20). Heat to boiling and boil until the solution clears. — 
Cool, transfer to a 250-cc. measuring flask, and dilute to the mark. _ 
Mix well before using. 

Sulfuric Acid (1:1).—Mix cautiously 100 cc. of H:SO, (sp. gr. 

1.84) with 100 cc. of cold distilled water. a an 


METHOD 
(Refer to Determination of Cadmium) 


Add 10 cc. of H2SO, (1:1) to the combined filtrates from the — 
cadmium determination and evaporate to dryness. Take up with 
100 cc. of water and 10 cc. of HCl (sp. gr. 1.20) and heat until all 
is in solution. Transfer the solution to a 400-cc. beaker, neutralize 
(Note 2) with NH,OH (sp. gr. 0.90), and add exactly 2.5 cc. of HCl 
(sp. gr. 1.20). Dilute to 250 cc., heat to boiling, and titrate 
immediately with the potassium ferrocyanide solution as follows: 

Transfer about one-half of the solution to be titrated into a 
150-cc. beaker. Add 0.5 cc. of the ferrous sulfate solution to the _ 
portion remaining in the original beaker and run the K,Fe (CN). 
solution into this portion with constant stirring until the blue color | 
changes to pea-green, then add an excess of 3 cc. of K4Fe (CN). 
(Note 3). Pour the solution from the 150-cc. beaker into the solution 
in the 400 cc. beaker, retaining from 2 to 3 cc., and titrate until the 
end point is passed by 2 to 3 drops. Wash the remaining solution 
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from the side beaker into the main portion. Add 0.05 cc. of 
K,Fe(CN)., solution at a time until the end point is reached. The 
end point is a change from blue to pea-green (Note 4). 
re Calculate the percentage of zinc as follows: — 
per cent = 4% Cx we | 
here A = the cubic centimeters of K,Fe (CN)« solution required 
hee the sample; and 
C = the factor of the K,Fe (CN)¢ solution (grams of zinc per 
cubic centimeter). 


NoTEsS 


 $; Bike purpose of aging is to remove any oxidizing agents by the reducing 
action of the K,4Fe(CN).s. A small amount of K;Fe(CN). is formed. If this is 
sufficient to give the proper blue color with the ferrous iron in the standardization, 
no more need be added. 


2. Use litmus paper as the indicator. 


3. The titration is carried out in this manner in order to insure proper compo- 
sition of the precipitate. 


4. The end point is best observed by looking down through the solution. The 
blue color in the solution is due to Turnbull’s blue formed by the interaction of 
ferrous iron with KsFe(CN)s. This ferrous ferricyanide is stable until the Ky Fe(CN)s 
is present in excess when it forms the ferrous ferrocyanide which is colorless. ued 


DETERMINATION OF ZINC wrt 
BY THE 


OXIDE METHOD 


METHOD 


Evaporate filtrates from CdS to a of 
about 100 cc. Make the solution just alkaline with NH,OH and 
add 30 cc. of formic acid (sp. gr. 1.2) for every 200 cc. of final vol- 
ume. Heat nearly to boiling, and pass in a rapid stream of H,S 
for 15 minutes. Filter and wash with hot 2-per-cent formic acid 
solution saturated with H.S. Dissolve the ZnS from the filter into 
the original beaker with 50 cc. of hot HCl (1:10) washing thoroughly 
with hot water. Boil to expel H:S. Make just alkaline with ammo- 
nia, then add 20 cc. of formic acid (sp. gr. 1.2) and dilute to 200 cc. 
with distilled water. Heat to boiling and pass H2S for 15 minutes. 
Filter and wash with formic acid wash water. To avoid creeping 
of the precipitate do not fill the paper too near to its top and do not 
wet the funnel above the paper. Ignite the paper and precipitate 
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re good oxidizing conditions in a weighed porcelain or vitreosil 
crucible, raising the temperature gradually to a dull red heat and 
finishing with a moderate red. Cool and weighasZnO. © 
DETERMINATION OF TIN nail Lelia 


Dissolve a separate 5. sample with 100 cc. of HNO; (1: 4) j in a 
400-cc. beaker. Boil to expel NO: fumes, and dilute to a volume of 
250 cc. with boiling distilled water. Allow to stand and settle for 
about one hour, keeping the temperature just below the boiling point. 


Filter on double 7-cm. ashless papers, being careful to keep the solu- ven 


tion hot throughout the process of filtration, washing with boiling 
hot water. Save the filtrate for the determination of lead. Ignite 
the paper and precipitate under good oxidizing — in a weighed 
porcelain crucible, and weigh as SnOz. 


Every precaution must be taken to avoid contamination by chlorides from any 
source, in order to prevent the precipitation of AgCl during the determination of 
tin. All distilled water must be free from chlorides, beakers and apparatus must 
be carefully rinsed before using, and all chloride fumes must - avoided. 


oh DETERMINATION OF LEAD 


SOLUTIONS REQUIRED 


“Lead Acid.” —Mix 300 cc. of H:SO, (sp. gr. 1.84) and 1800 cc. 
of distilled water. Dissolve 1 g. of lead acetate, c.p., in 300 cc. of 
distilled water and add this to the hot solution, stirring meanwhile. 
Let stand for at least 24 hours and syphon through a thick asbestos 
filter. 


Dilute Alcohol for W ashing.—Mix equal parts of denatured alcohol 


and distilled water. Le OLS 

Heat the filtrate from the metastannic er ne oe and pre- 
cipitate silver with dilute HCl as in the Determination of Silver,! 
avoiding a large excess of the precipitant. When the solution has 


become cold and the precipitate h has settled, test the clear solution 


1 See p. 722. to aqath wal bh zal 


> 
| 
729 
: 
| 
- 
“4 
' 
7 


730 MeEtTuops oF CHEMICAL ANALYSIS OF SILVER SOLDERS _ 


with a few drops of the dilute HCl to determine whether or not pre- 
cipitation is complete. Filter on a closely-woven paper, washing with 
cold dilute HNO; (1:200). Add 80 cc. of “‘lead acid” and evaporate 
to fumes. To insure complete removal of chlorides, cool, add a few 
cubic centimeters of HO and fume again. Cool, add 70 cc. of dis- 
tilled water to dissolve the salts and to make the acid concentration 
the same as in “lead acid.” Heat to boiling, and allow to cool and 
settle for 5 hours, or overnight if convenient. Filter on a weighed 
porcelain Gooch crucible and wash with “lead acid.”” Remove the 
filtrate and save for the determination of iron. Continue washing 
the precipitate with dilute alcohol, set the Gooch crucible inside a 
porcelain crucible, dry and ignite for 5 minutes at the full heat of a 
Tirrill burner, cool and weigh as PbSO,. 


In order to avoid “spitting” during evaporation with “lead acid’”’ it is Liaise 
to heat over a burner, holding the beaker with a pair of tongs and twirling as the 


evaporation is carried on. 


‘eb 


SOLUTIONS REQUIRED 


Dilute Sulfuric Acid Solution for Reductor—Mix 50 cc. of H2SO, 
(sp. gr. 1.84) and 1000 cc. of distilled water. 

Standard Potassium Permanganate Solution.—Dissolve 1 g. of 
KMn0O, in 1000 cc. of H:O and allow to stand for several days in a 
glass-stoppered bottle in a dark closet. Filter the solution through 
prepared asbestos and standardize against 0.1000-g. portions of pure 
sodium oxalate. Each cubic centimeter is equivalent to approxi- 
mately 0.00177 g. of iron. 


METHOD 


To the filtrate from the PbSO, add 5 cc. of HNOs (sp. gr. 1.42) 
and remove copper by electrolysis. To the electrolyte add 5 g. of 
NH.Cl, and 2 to 3 cc. of H2Oz or HNO; (sp. gr. 1.42), and boil to 
oxidize iron. Make ammoniacal, adding sufficient NH,OH to dis- 
solve any basic salts, and boil. Filter and wash with hot water. 
Dissolve the precipitate through the filter paper with hot dilute HCl 
and reprecipitate iron with ammonia. Filter and wash with hot 
water. Combine and save filtrates for the determination of nickel. 
Dissolve the precipitate through the filter with 100 cc. of hot dilute 
H.SO,, for reductor. Add a few drops of concentrated solution of 
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KMnO, until a distinct pink color persists, boil, cool, and pass the 
solution through the reductor. Wash the beaker and reductor with 
150 cc. of dilute H2SO, solution for reductor and then with 100 cc. 
of distilled water. Titrate with standard KMnQ, solution. 


NOTES 
1. Results of titration should be checked with a blank determination made on 
corresponding amounts of solutions used. 
2. A small quantity of liquid should always be left in the reductor funnel and 
air should never be allowed to enter the reductor. 
3. For further details of the use of reductor see the ‘‘ Chemical Analysis of Iron”’ 
by A. A. Blair, “Quantitative Chemical Analysis” by H. P. Talbot, or ee 


” 
Inorganic Analysis” by Hillebrand and Lundell. iro aid’? 


d Ape at 
SOLUTIONS REQUIRED 


Dimethylglyoxime Solution.—Dissolve 5 g. of dimethylglyoxime 
in 500 cc. of ethyl alcohol and filter before using. 


METHOD 


Evaporate the combined filtrates from the precipitation of iron 
to a convenient volume, and make barely acid with HCI (sp. gr. 1.20). 
Heat nearly to boiling, and add 5 cc. of dimethylglyoxime solution 
for each 0.1 g. or fraction of nickel present and then NH,OH in slight 
excess. Let stand at least 30 minutes on the steam bath. Filter 
and wash with dilute ammonia solution (1:100). For accurate work, 
the precipitate should be dissolved in hot HCl (1:1) and reprecipitated 
as before. Filter on a weighed Gooch crucible, wash with hot water, 
dry at.110 to 120° C. for about 2 hours and weigh as the glyoxime 
salt which contains 20.31 per cent nickel. If it is preferred, instead 
of weighing the glyoxime salt, the nickel can be determined elec- 
trolytically as follows: Dissolve the red precipitate of nickel glyoxime 
in hot HCl (1:1), add 10 cc. of H2SO, (1:1) and evaporate to strong 
fumes. Dilute, neutralize with NH.OH (sp. gr. 0.90), and add 20 cc. 
in excess. ‘The final volume should be about 150 cc. Electrolyze 


with a current density overnight of 0.3 amperes per square decimeter 


(2.7 amperes per sq. ft.). Test the solution for completeness of depo- — 
sition by removing 1 cc. to a porcelain test plate, and adding fresh 
HS water. Remove the cathode, wash with water, and dry with 
alcohol as in the Determination of Copper by the Electrolytic Method.! 
Weigh the deposit as metallic nickel. 
a 
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TENTATIVE METHOD OF TEST FOR DETERMINING THE 
TEMPERATURE-RESISTANCE CONSTANTS OF 


Sampling. 


Test 


Specimen. 


Designation: B 84-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision re 


ISSUED, 1931. 


a. 


1. This method provides for determining the ii at Seitiblaiee 
with temperature of wires of the manganin and constantan types 
(note) and for computing the constants of the resistance-temperature 
equation. It is applicable in the temperature range of 0 to 80°C. 
and is suitable for wires to be used in precision electrical apparatus. 

Note.—These alloys are of the type having compositions similar to 84 per cent 


copper, 12 per cent manganese, and 4 per cent nickel; and 55 per cent copper, 45 
per cent nickel, respectively. 


TEST SPECIMEN 


2. One test specimen shall be taken from each continuous length 
of finished material. 

3. (a) The test specimen shall be at least 5 meters in length. 

(b) If the wire is insulated, it may be wound in a circular, open 
coil not less than 5 cm. in diameter. 

(c) If the wire is not insulated, it may be wound on an insu- 
lating form of a type that will not introduce strains in the wire when 
subjected to temperature changes. 

(d) The tension used in winding shall be no more than sufficient 
to produce a neat coil of insulated wire or to prevent the touching of 
adjacent turns when bare wire is wound on an insulating form. 

4. (a) A terminal of copper wire, 5 to 10 cm. in length, shall be 
attached to each end of the specimen, as an integral part thereof, by 
brazing or soldering. ‘The resistance of the copper terminals shall be 
less than 0.02 per cent of the resistance of the specimen unless a method 
of measuring the resistance is used which eliminates the effect of the 
terminal resistance. 

(b) If the resistance of the specimen is less than 100 ohms, each 
terminal shall consist of a double wire affixed to each end of the sample 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. F. E. Bash, 
Secretary of Committee B-4 on Electrical-Heating, Electrical-Resistance and Electric-Furnace Alloys, 
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so that the specimen may be measured either as a three or four- — 
terminal conductor. 

(c) In coils made of fine wire where there is not sufficient rigidity 
in the coil itself to furnish a satisfactory support for the terminals, 
short lengths of thin glass or ceramic rods may be bound across the 
coil to act as struts and furnish an anchorage for the terminals. 

5. The finished specimen shall be subjected to a temperature of parece 

140°C. + 10° C. continuously for a period of 48 hours in order to 
stabilize the resistance of the wire. The measured characteristics of 
the specimen after baking shall be considered as the true temperature- __ 
resistance characteristics of the wire. 


APPARATUS AND MEASUREMENTS i 


6. The apparatus for making the test shall consist of one or more Apparatus. 
baths for maintaining the specimen at the desired temperatures, a 
device for measuring the bath temperatures, and a suitable apparatus Re 7 
for measuring the resistance of the specimen. el 
7. (a) A bath of chemically neutral oil shall be used which shall Baths. 
be provided with means for effective stirring or circulation, and be so 
constructed that the test specimen can be held at a uniform and con- | 
stant temperature at the desired values. ; 
(b) At any temperature between 0 and 40°C. the temperature 
difference between the parts of the bath occupied by the specimen and 
by the thermometer shall be not more than 0.1° C. and at tempera- 
tures between 40 and 80° C. this difference shall not exceed 0.2°C. = 
(c) The temperature of the oil adjacent to the test specimen  —_— 
shall be measured to an accuracy of 0.2° C. for temperatures up to 7 
40° C. and to an accuracy of 0.3° C. for temperatures between 40 and 
80° C, 
8. A laboratory type mercurial thermometer or an appropriately on eg 
easure- 
constructed and calibrated resistance thermometer may be used for ments. 
making the temperature measurements. 
9. (a) The resistance of the specimen shall be measured by means Resistance 
Measure- 
of an apparatus capable of measuring the change in resistance of the ments. 
specimen with an error not exceeding 0.001 per cent of the resistance 
of the specimen if the temperature range is 50°C. or more. If the = - 
temperature range is less than 50° C., the accuracy of the resistance : 
measurements shall be correspondingly greater. 
(b) The connections from the specimen to the measuring device 
shall be such that changes in the resistance of these connections due 
to changes in their temperature do not appreciably affect the measure- 
ment of the change in resistance of the specimen. 
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(c) The temperature of the measuring apparatus shall not change 

due to changes in room temperature by an amount sufficient to intro- 

duce appreciable errors in the measured values. With apparatus of 
good quality a change of 1° C. at room temperature is allowable. 

on (d) The test current shall not be of such a magnitude as to pro- 

_ duce an appreciable change in resistance of the specimen or measur- 

beeper ing apparatus due to the heating effect. 

NotE.—To determine experimentally that the nominal test current is not too 

large, the specimen may be immersed in the bath at a temperature where there is 

a relatively large change in resistance with temperature. The test current should 

be applied and maintained until the resistance of the specimen has become constant. 

The current should then be increased by 40 per cent and maintained at this value 

until the resistance has again become constant. If the change in resistance is greater 


oy? than 0.001 per cent, the test current is too large and should be reduced until the fore- 
going limitations are reached. 


(e) The measurements must be made in such a way that the 
effects of thermoelectromotive forces and parasitic currents are 
avoided. When these effects are small their influence on the final 

_ result may be made negligible either by reversing the battery current 
and taking the mean of the reversed readings or by keeping the gal- 
a --vanometer circuit closed and working to the galvanometer zero ob- 


_ tained with open battery circuit. 
Procedure. 10. (a) The test specimen shall be connected in the measuring 
--—s Gireuit and, including the terminals, shall be entirely submerged in 
= the oil bath. The temperature of the oil bath shall be maintained 
ss constant at the highest temperature at which measurements are to be 
. made. When the test specimen has attained a constant resistance, 
ss note the reading of the measuring device and the temperature of the 
5 ala (b) The temperature of the test specimen shall then be decreased 
to. the next lower temperature either by cooling the oil and main- 
taining it constant at the lower temperature, or by removing the 
cy specimen to another bath maintained at the lower temperature. 
_ When the resistance of the specimen has become stationary, observa- 
x tions of resistance and temperature shall again be made. 

(c) In this manner a series of temperature resistance change 
determinations shall be made for descending temperatures over the 
temperature range desired, measurements being taken at from 4 to 
6° C. intervals between 15 and 35°C. and at intervals of approxi- 
mately 15° C. outside this range. 
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(d) Tests shall be made at not less than four temperatures. 
(e) The temperature of the measuring apparatus shall be noted _ 
at frequent intervals during the test of each specimen. 
CALCULATIONS 


11. The results shall be expressed in terms of the constants in Resistance 


an equation of the form: 


where R, the resistance of the specimen at 1° sige, 

R.; = the resistance of the specimen at the standard tem- 
Aes perature of 25° C., and 

«and B = the temperature-resistance constants of the material. 

12. (a) The values of a, 8 and R.; may be determined by selecting 
the measured values of R, at three well-separated temperatures, in- 
serting the values of R, and ¢ in the above equation to form three 
equations, and solving simultaneously the three equations for Res, a 
and 

(b) When the measurements have not been made at exactly 25° C. 
or at other suitable temperatures, the computation may be simplified 
by plotting a curve from the observed values of resistance and tem- 
perature, from which curve the value Res can be read directly. Two 
additional points may then be selected on the curve, preferably one, 
ti, at least 5° C. below the reference temperature of 25° C., and a 
second temperature, /2, near the highest temperature measured but 


ihe 


Temperature 
Equation. 


Calculation of 
Constants. 


: 


K(25 — h) = — 25 = Kat 


where K is, for ease of computation, generally taken as an integer. 


Note.—Example: If t, is 10° C. below the reference temperature, then # should 
be 10 or 20 or 30° C., etc., above the reference temperature for greatest ease of com- 
putation, so that K = 1 or 2 or 3, respectively. 


If R, is the resistance at the temperature /; and Rg is the resist- 
ance at the temperature /2, then: 


Ros K(K + 1)At 


Ru K(K + 3 


_R-R 
At 
Ri + Re — 2Res 
2Reos (At)? 


a 
La 
735 
- 
5 
If K = 1, this simplifie 


ae instead of measuring the actual resistances at the different 
temperatures, the change in resistance relative to the resistance at 
25° C. is measured, the above formulas take a slightly different form, 
as follows: 
eee Let AR; represent the change in resistance in ohms per ohm in 
ae = going from 25° C. to #; and AR; the similar change in going from 25°C. 
to tz. That is: 


A= and AR = 


+- 
e+ 


K = 1, this to: 


_AR +AR: 


Report, 13. The report shall include the following information: 
@) Description of material anditsinsulation; = 


Sa fe © Length of wire in specimen and approximate resistance; 


(d) Tabular list of resistances and temperatures in the order | 


and 8; and 
(kh) The temperature of the specimen at which the change of 
-__ resistance with temperature is zero, if such occurs within the measured 
range. 
14. The measurements shall saa recorded on a data sheet similar 
to that shown in Table I. eves 
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TABLE I.—DATA AND COMPUTATION SHEET FOR RECORD OF TEST ON TEMPERATURE- 
RESISTANCE CHARACTERISTICS WITH AN ILLUSTRATIVE SET OF DATA. 


RECORD OF TEST ON TEMPERATURE-RESISTANCE 

CHARACTERISTICS 
MATERIAL. . Manganin, Specimen No. 1 Maker. .John Doe 


S1zE: 0.010 in. Approximate Resistance of Specimen: 100 ohms 
INSULATION: Double Silk. Length of Wire 11.4 meters 


Rt — Res 
Temperature, | Resistance,* | ARt X 104 = X 10 
deg. Cent. ohms Re 

25 

80 99.7336 —1408 

65 99.7936 —803 

50 99.8391 —348 2 

30 99.8717 

25 99.8739 

20 99.8735 -4 

15 99.8707 

25 99.8739 


* If the method of measurement is such that AR¢ is measured directly, this column may be omitted. 
6 Indicates stability only, not used in computation. 


ORIGINAL 
TEMPERATURE, 
DEG. CENT. 
A, = 10 
K=4 K 


a= 


Average a@ 


a 
Temperature for which R is a maximum = 25° — 2B = 23.4°C 


B = —0.47 if 24) B= fists 
Average 8 = —0.45 X 10% 
bred 
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This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


7 IssUED, 1927; REVISED, 1931. 


1. Sand may be defined as follows: 


Sand.—The fine granular material (usually less than } in. in 
diameter) resulting from the natural disintegration of rock, or from 
the crushing of friable sandstone rocks. 


Note.—When used without a qualifying adjective, the term sand is generally 
understood to mean the product of the natural disintegration of siliceous or cal- 
careous rock. Sand should be distinguished from screenings, gravel, etc. The size 
of particle and other physical characteristics should be taken care of in specifi- 
cations, The fine material resulting from the crushing of blast-furnace slag is 
known as “‘slag sand.” 


General 2. Sand for lime plaster shall consist of hard, strong, durable, 
Require- uncoated, mineral or rock particles (as limited by the above defini- 


tion), free from injurious amounts of saline, alkaline, organic, or other 


deleterious substances. 


Grading. 3. Sand for lime plaster shall be uniformly graded from fine to 
coarse within the following limits: 


Retained on a No. 4 (4760-micron) sieve 

Retained on a No. 8 (2380-micron) sieve not more than 10 per cent 
not more than 80 per cent 
not less than 15 per cent 
not more than 95 per cent 
not less than 70 per cent 
Retained on a No. 100 (149-micron) sieve not less than 95 per cent 
Weight removed by decantation not more than 5 per cent 


Retained on a No. 30 (590-micron) sieve 


Retained on a No. 50 (297-micron) sieve 


1 Criticisms of these Tentative Specifications are solicited and should be directéd to Mr. W. V. 
Brumbaugh, Secretary of Committee C-7 on Lime, 927 Fifteenth St., N. W., Washington, D. C. 
2 As defined by Committee E8 on Semesdintese and Definitions in the Standard Definition of 
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4. The sieve analysis shall be made in accordance with the Sieve 
Standard Method of Test for Sieve Analysis of Aggregates for Con- A™#!y8e* 
crete (A.S.T.M. Designation: C 41) of the American Society for 
Testing Materials.! 

5. The decantation test shall be made in accordance with the Decantation 
Standard Method of Decantation Test for Sand and Other Fine 7 
Aggregates (A.S.T.M. Designation: D 136) of the American Society a 
for Testing Materials.? 


6. Sand, when tested in accordance with the Standard Method Organic 7. 
of Test for Organic Impurities in Sands for Concrete (A.S.T.M. ™purities: 
Designation: C 40) of the American Society for Testing Materials, ae 
shall show a color not darker than the standard color, unless it is er, “f 
shown by adequate tests that the impurities causing the color arenot = ==> 
harmful in plaster. 


3 Ibid., p. 154. coshive 
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Definition. 


Composition. 


Flexural 
Strength. 


& af This is a Tentative Standard, published for the purpose of ihiieta criticism 
and suggestions, and as such is subject to annual revision. af 00, & 


1. Gypsum wall board is a gypsum plaster board designed to be 
used, without the addition of plaster, for walls, ceilings or partitions 
and affording a surface suitable to receive decoration. 

MANUFACTURE 

2. Gypsum wall board shall consist of an incombustible core of 

gypsum, with or without fiber, but not exceeding 15 per cent fiber by 


weight, and surfaced with paper or other fibrous material firmly 
bonded to the core. 


PROPERTIES AND TESTS 


3. When tested either face up or face down in accordance with 
Section 14, specimens taken from the gypsum wall board shall carry 
not less than the following loads without showing a breaking of the 
bond between the surfacing and the core: 


LoabD, LB, 
KNIFE EDGES Knire EDGES 
Across FIBER PARALLEL TO 
oF SuRFACING FIBER OF SURFACING 


ee 4. At least 1 per cent of the number of gypsum wall boards in a 


shipment, but not less than ten boards, shall be so selected as to be 
representative of the shipment. ‘Twenty-five per cent of such selected 
boards, but not less than ten individual boards, shall constitute a 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. J. 
Schweim, Secretary of Committee C-11 on Gypsum, 211 W. Wacker Drive, Chicago, III. 

These specifications are in effect a tentative revision of, and will supersede when adopted as stand- 
ard, the present Standard Specifications for Gypsum Wall Board (A.S.T.M. Designation: C 36 - 25), 
1930 Book of A.S.T.M. Standards, Part II, p. 114. ne 
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DIMENSIONS, WEIGHTS AND PERMISSIBLE VARIATIONS ~~ 


5. The nominal thickness of gypsum wall board shall be j in. Thickness. 
(6.3 mm.), 2 in. (9.5 mm.), or $ in. (12.7 mm.), with permissible 
variations in the nominal thickness of + 2 in. (0.4 mm.), and with 
permissible local variations of +3; in. (0.8 mm.) from the nominal 
thickness. 

6. (a) The nominal width of gypsum wall board shall be 32 in. width. 
(810 mm.), 36 in. (910 mm.) or 48 in. (1220 mm.), witha permissible 
variation of 3%; in. (2 mm.) under the specified width. — 

(b) Beveled edge wall boards may have widths } in. (6.3 mm.) | 
less than those specified in Paragraph (a) with the same permissible = 
variation. 

7. The nominal length of gypsum wall board shall be from 4 ft. Length. 
(1.22 meters) to 12 ft. (3.66 meters), inclusive, with permissible 
variations of +} in. (6.3 mm.) from the specified length. 

8. The w cia of gypsum wall board per 1000 sq. ft. shall conform Weight, 
to the following requirements: 


sample for purposes of test. When a shipment consists of more than 
one car, or carrier load, a sample shall be taken from each car or 
carrier. 


1350 612 2000 9095 
1800 816 3000 1361 


+ 
FINISH 


9. The face of gypsum wall board shall be true and free from Finish. 
imperfections that would render the wall board unfit for use with or 
without decoration. The edges and ends shall be straight and solid. 

The corners shall be square with a permissible variation of % in. (3.2 — 
mm.) in the full width of the board. 


De 


ok PACKING AND MARKING 
10. Shipments of gypsum wall board shall conform to the follow- Packing and 
ing requirements: 
(a) They shall be shipped so as to be kept dry and free from 
moisture. 
(b) When shipped for resale, the following information s shall hall be 
shown upon each board or package: Shani ware 
Name of manufacturer; gible shames 


5 5 
. 
f 
y 
y 
e 
| 
a 
d 
a 
d- 
), 


742 TENTATIVE SPECIFICATIONS FOR GypsuM WALL BOARD 


INSPECTION AND REJECTION 


Inspection. 11. Inspection may be made either at the point of shipment, or 
_ at the point of delivery. The inspector representing the purchaser 
. - shall have free access to the carriers being loaded for shipment to the 
es oo = purchaser. He shall be afforded all reasonable facilities for inspection 
and sampling, which shall be so conducted as not to interfere unneces- 

sarily with the loading of the carriers. 
Rejection. 12. Any rejections shall be based upon failure to conform to the 
. requirements of these specifications and shall be reported within ten 
__ working days from the receipt of the shipment by the consignee. The 
notice of rejection shall contain a specific statement of the respects in 
which the boards have failed to conform to the requirements of these 

specifications. 

Rehearing. 13. Claims for rehearing shall be valid only if made within 20 
working days from the receipt of notice of specific cause for rejection. 


METHOD OF TESTING 


14. (a) Test Specimens.—Test specimens for the flexural strength 
test shall be taken from not less than ten gypsum boards. ‘The test 
specimens shall be 12 in. (300 mm.) in width and approximately 16 in. 
(410 mm.) in length. The specimens shall be weighed to within 0.5 g. 


and then stored at a temperature of from 60 to 85° F. in an atmosphere 
of 25 to 50-per-cent relative humidity. The specimens shall be weighed 
once a day until the weight has become constant to within 0.1 per cent. 
(b) Procedure-——The test specimen shall be centrally supported 
on fixed parallel bearings spaced 14 in. (350 mm.) between centers and 
7 — the load-applying block brought in contact with the upper surface of 
_ an the specimen midway between the supports. All bearings and load 
oa surfaces shall be true, shall engage the full width of the test specimen, 
and shall be rounded to a radius of } in. (3.2 mm.). The test load 
shall be applied at a uniform rate of 60 lb. (27.22 kg.) per minute with 
a permissible variation of + 10 per cent in the rate. 
ot (c) Report.—Flexural strength test results shall be reported with 
_ the load applied across the fiber of the surfacing and also parallel to 


t 
Flexural 
Strength 
Test. 


TENTATIVE SPECIFICATIONS 
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A.S.T.M. Designation: C 37 - 31 T 
This is a Tentative Standard, published for the purpose of eliciting criticism — - x 


and suggestions, and as such is subject to annual revision. 


ey 


1. Gypsum lath is a gypsum plaster board designed to be used Definition. 
as a base for the reception of gypsum plaster. 


y 3 Gypsum lath shall consist of an incombustible core of gypsum, Composition. 
with or without fiber, but not exceeding 15 per cent fiber by weight 
and surfaced with paper or other fibrous material firmly bonded il / 
the core. 
PROPERTIES AND TESTS 

3. When tested either face up or face down in accordance with Flexural 
Section 14, specimens taken from the gypsum lath shall carry not less S*e™8t- 
than the following loads without showing a breaking of the bond 
between the surfacing and the core: 


IN. OF SURFACING Fiser oF SURFACING 
le 16 
3 27 
40 


4. Atleast 1 per cent of the number of gypsum laths in a shipment, Sampling. 
but not less than ten laths, shall be so selected as to be representative 
of the shipment. ‘Twenty-five per cent of such selected laths, but not 
less than ten individual laths, shall constitute a sample for purposes 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. J. 
Schweim, Secretary of Committee C-11 on Gypsum, 211 W. Wacker Drive, Chicago, IIl. 

These specifications are in effect a tentative revision of, and will supersede when adopted as stand- 
ard, the present Standard Specifications for Gypsum Plester Board (A.S.T.M. Designation: C 37 — 30), 
1930 Book of A.S.T.M. Standards, Part II, p. 117. 
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SPECIFICATIONS FoR Gypsum LATH 


of test. When a shipment consists of more than one car or carrier 
load, a sample shall be taken from each car or carrier. 
ae DIMENSIONS, WEIGHTS AND PERMISSIBLE VARIATIONS 

5. The nominal thickness of gypsum lath shall be } in. (6.3 
mm.), $ in. (9.5 mm.) or } in. (12.7 mm.), with permissible variations 
in the nominal thickness of + 3; in. (0.8 mm.) and with permissible 
local variations of + 7; in. (1.6 mm.) from the nominal thickness. 

6. The nominal width of gypsum lath shall be 16 in. (406.4 
mm.), 24 in. (610 mm.) or 32 in. (810 mm.), with permissible varia- 
tions of } in. (6.3 mm.) under, and 3 in. (3.2 mm.) over the 
specified width. 

7. The nominal length of gypsum lath shall be 32 in. (810 mm.), 
36 in. (910 mm.) or 48 in. (1220 mm.), with permissible variations of 
} in. (6.3 mm.) under, and } in. (3.2 mm.) over the specified length. 

8. The weight of gypsum lath per 1000 sq. ft. shall conform to 
the following requirements: 

WEIGHT PER 1000 sa. FT. 


THICKNESS, Mrximu, Maximum, 


KG. LB. KG. 
408 1500 

612 2000 907 
816 3000 1361 


FINISH 


9. The surfaces of gypsum lath shall be such that they will 
_ readily receive and retain gypsum plaster. The edges and ends shall 
be straight and solid. ‘The corners shall be square with a permissible 
variation of } in. (6.3 mm.) in the full width of the lath. Gypsum 
laths shall be free from cracks and imperfections that will render them 
unfit for use. 

Note.—Gypsum laths that have their corners burred or broken shall be con- 


sidered acceptable, provided that the broken portion is not more than 1 in. (25.4 mm.) 
along either dimension. 


PACKING AND MARKING 


Packing and re 10. Shipments of gypsum lath shall conform to the following 


Marking. 


Tequirements: 
__ (a) They shall be shipped so as to be kept dry and free from 
moisture. 
(0) When shipped for resale, the following information shall be 
shown uponeach lath or packages 


Width. 
Length. 
Weight. 
Finish 
~ 
i 
“pe 


INSPECTION AND REJECTION 


11. Inspection may be made either at the point of shipment or at Inspection. 
the point of delivery. The inspector representing the purchaser shall 
have free access to the carriers being loaded for shipment to the ~ 
purchaser. He shall be afforded all reasonable facilities for inspection " 
and sampling, which shall be so conducted as not to interfere unneces- 
sarily with the loading of the carriers. 

12. Any rejection shall be based upon failure to conform to the Rejection. 
requirements of these specifications; ‘and shall be reported within ~ 
ten working days from receipt of the shipment by the consignee. The 
notice of rejection shall contain a specific statement of the respects 7 
in which the laths have failed to conform to the requirements of these 
specifications. 

13. Claims for rehearing shall be valid only if made within 20 Rehearing. 
working days from the receipt of notice of specific cause for rejection. gies ; 


METHOD OF TESTING 


14. (a) Test Specimens.—Test specimens for the flexural strength Flexural 
test shall be taken from not less than ten gypsum laths. The test — 
specimens shall be 12 in. (300 mm.) in width and approximately 16 in. 
(410 mm.) in length. The specimens shall be weighed to within 
0.5 g. and then stored at a temperature of from 60 to 85° F. in an 
atmosphere of 25 to 50-per-cent relative humidity. The specimens 
shall be weighed once a day until the weight has become constant to louse 
within 0.1 per cent. ae 
(b) Procedure—tThe test specimen shall be centrally supported | 
on fixed parallel bearings spaced 14 in. (350 mm.) between centers and - Met 
the load-applying block brought in contact with the upper surface of 
the specimen midway between the supports. All bearings and load 
surfaces shall be true, shall engage the full width of the test specimen, 
and shall be rounded to a radius of } in. (3.2mm.). The test load shall _ 
be applied at a uniform rate of 60 Ib. (27.22 kg.) per minute with a 
permissible variation of +10 per cent in the rate. 
(c) Report-—Flexural strength test results shall be reported with 
the load applied across the fiber of the surfacing and also parallel to 
the fiber of the surfacing. 


A.S.T.Ms 
= 
te 
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min, GYPSUM SHEATHING BOARD! 


A.S.T.M. Designation: C 79 - 31 T 


- Es 7 This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1930; REVISED, 1931. ail 


Definition. 1. Gypsum sheathing board is a gypsum plaster board en 
to be used as a sheathing in buildings. 
A 


MANUFACTURE 


Composition. 2. Gypsum sheathing board shall consist of an incombustible 
score of gypsum, with or without fiber, but not exceeding 15 per cent 
- fiber by weight, and surfaced with paper or other fibrous material 

firmly bonded to the core. 

ap 


PROPERTIES AND TESTS 
Flexural 3. (a) When tested either face up or face down in accordance 
Strength. § with the methods described in Section 14, specimens taken from the 
a _ gypsum sheathing boards shall carry not less than the following loads 
without showing a breaking of the bond between the surfacing and 
the core: 
LoaD, LB. 
KniFE EpGEs Knire EDGES 
3 ail} > Across FIBER PARALLEL TO 
wise OF SURFACING FIBER OF SURFACING 
ball 
sollenst 

4. At least 1 per cent of the number of gypsum sheathing boards 
in a shipment, but not less than ten boards, shall be so selected as to 
be representative of the shipment. Twenty-five per cent of such 
_ selected boards, but not less than ten individual boards, shall con- 
_ stitute a sample for purposes of test. When a shipment consists of 
more than one car or carrier load, a sample shall be taken from each 

car or carrier. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. J. 
Schweim, Secretary of Committee C-11 on Gypsum, 211 W. Wacker Drive, Chicago, IIl. 
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A.S.T.M. Desicnation: C 79-31 T 


_ DIMENSIONS, WEIGHTS AND PERMISSIBLE VARIATIONS 


_ §. The nominal thickness of gypsum sheathing board shall be Thickness. 
either } in. (12.7 mm.) or # in. (19 mm.), with permissible variations 
in the nominal thickness of +=, in. (0.8 mm.) and with permissible a 
local variations of +}; in. (1.6 mm.) from the nominal thickness. 

6. The nominal width of gypsum sheathing board shall be either width. 
24 in. (610 mm.) or 32 in. (810 mm.), with a permissible variation of ites 
+} in. (3.2 mm.) from the specified width. 

7. The nominal length of gypsum sheathing board shall be either Length. 
6 ft. 8 in. (2.03 meters) or 8 ft. (2.44 meters), with permissible varia- 
tions of +} in. (6.3 mm.) from the specified length. 

8. The weight of gypsum sheathing board per 1000 sq. &. shall Weight. 


conform to the following requirements: Lage 
WEIGHT PER 1000 FT. 


MINIMuM, M 
MM. LB. KG. LB. KG. bAs 


FINISH 


9. The edges and ends of gypsum sheathing board shall be straight Finish, 
and solid. The corners shall be square with a permissible variation bay 
of ¢ in. (3.2 mm.) in the full width of the board. Gypsum sheathing 
board shall be free from cracks and imperfections that will render 
them unfit for use. 


ig PACKING AND MARKING 


10. Shipments of gypsum sheathing board shall conform to the Packing and 
following requirements: 
(a) They shall be shipped so as to be kept dry and free from 
moisture. 
(b) When shipped for resale, the following information shall be 
shown upon each board or package: 
Name of manufacturer; port 


INSPECTION AND REJECTION 


11. Inspection may be made either at the point of shipment or Inspection. 
at the point of delivery. The inspector representing the purchaser 
shall have free access to the carriers being loaded for shipment to the 
purchaser. He shall be afforded all reasonable facilities for inspection 
and sampling, which shall be so conducted as not to interfere unneces- 
sarily with the loading of the carriers. os _ 
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12. Any rejection shall be based upon failure to conform to the 
requirements of these specifications and shall be reported within ten 
working days from the receipt of the shipment by the consignee. The 
notice of rejection shall contain a specific statement : f the respects in 
which the boards have failed to conform to the requirements of these 
specifications. 

Rehearing, 13. Claims for rehearing shall be valid only if made within 20 
working days from the receipt of notice of specific cause for rejection. 


METHOD OF TESTING 


Flexural 14. (a) Test Specimens.—Test specimens for the flexural strength 
Strength test shall be taken from not less than ten gypsum boards. The test 
| specimens shall be 12 in. (300 mm.) in width and approximately 16 in. 
: (410 mm.) in length. The specimens shall be weighed to within 0.5 g. 
and then stored at a temperature of from 60 to 85° F. in an atmosphere 
of 25 to 50-per-cent relative humidity. The specimens shall be weighed 
once a day until the weight has become constant to within 0.1 per cent. 

(b) Procedure-—The test specimen shall be centrally supported 

on fixed parallel bearings spaced 14 in. (350 mm.) between centers and 
_ the load-applying block brought in contact with the upper surface of 
ie the specimen midway between the supports. All bearings and load 
= 3 "surfaces shall be true, shall engage the full width of the test specimen, 
ay and shall be rounded to a radius of } in. (3.2mm.). The test load shall 
be applied at a uniform rate of 60 Ib. (27.22 kg.) per minute with a 

_-——s permissible variation of + 10 per cent in the rate. 

(c) Report.—Flexural strength test results shall be reported with 
the load applied across the fiber of the surfacing and also parallel to 
the fiber of the surfacing. = pat 
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E DEFINITIONS OF TERMS RELATING TO 
THE GYPSUM INDUSTRY: 


A.S.T.M. Designation: C 11~31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


ISSUED, 1916; REVISED, 1921, 1925, 1926, 1928, 1929, 1931. 
Sha 


Aggregate-——Any inert material used as a filler in stucco, plaster, 
mortar, concrete, etc., without regard to its function as a binding 
material. 

Consistency.—A property of a material determined by the complete _ 
flow-force relation. 

Gypsum Concrete-——A combination of aggregate or aggregates, with 
gypsum as a binding medium, which after mixing solidifies into _ 
a conglomerate mass. 

Gypsum Fiber Concrete-——Gypsum concrete in which the aggregate 
consists of shavings or chips of wood. 


Pe 


Gypsum Lath—A gypsum plaster board, designed to be used asa 


base for the reception of gypsum plaster. 

Gypsum Plaster Board.—A sheet or slab having an incombustible core 
of gypsum, containing not more than 15 per cent by weight of 
fiber, and surfaced with paper or other fibrous material — 
bonded to the core. 

Gypsum Sheathing Board.—A gypsum plaster board, designed to be “ 
used as a sheathing in buildings. 

Gypsum Wall Board.—A gypsum plaster board designed to be used, 
‘without the addition of plaster, for walls, ceilings, or partitions, — 
and affording a surface suitable to receive decoration. 

Plasticity —A complex property of a material, involving a combina- 
tion of the properties of mobility and of yield value. 

Note.—A plastic material is distinct from a solid material in that it possesses 


mobility. It is distinct from a fluid material in that it requires a measurable force 
(yield value) to start flow. 


1 Criticisms of these Tentative Definitions are solicited and should be directed to Mr. H. J. Schweim, 
Secretary of Committee C-11 on Gypsum, Gypsum Assn., 211 Wacker Drive, Chicago, Ill. 

These Definitions, when adopted as standard, will be added to the present Standard Definitions 
of Terms Relating to the Gypsum Industry (A.S.T.M. Designation: C 11 — 28), 1930 Book of A.S.T.M. 
Standards, Part II, p. 137. 
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Designation: C 33-31T 


This is a Tentative Standard, published for the purpose of eliciting c criticism and 
P Wieyeaei suggestions, and as such is subject to annual revision. 


TssuEp, i921; REVISED, 1923, 1926, 1928, 1930, 1931. The 


Test, tort 
© QUALITY OF AGGREGATES 


It is recognized that for certain purposes satisfactory results may be 
obtained with materials not conforming to these specifications. In such cases 
the use of fine and coarse aggregates not conforming to these specifications 
may be authorized only under special provisions based upon laboratory studies 
of the possibility of designing a mixture of materials to be used on the job that 
will yield concrete equivalent in quality to the specified mixture made with 
materia] complying with these specifications in all respects. 


“i 


FINE AGGREGATE 


General 
oe canadian with similar characteristics, or a combination thereof, having 
_ hard, strong, durable particles and shall conform to the requirements 
these specifications. 
- Deleterious 2. (a) The amount of deleterious substances shall not exceed the 


Substances. following maximum requirements: 
MAXIMUM PERMISSIBLE 
“val PERCENTAGE BY WEIGHT 


Clay lumps 
Other local deleterious substances (such as shale, alkali, mica, gprs) 
coated grains, soft and flaky particles).. Bien" 
Total coal, clay lumps, shale, soft other local 
deleterious substances 


NotE.—It is recognized that under certain conditions percentages of deleterious 
substances less than those shown in the table should be specified as a maximum. 

(b) All fine aggregate shall be free from injurious amounts of 
organic impurities. Aggregates subjected to the colorimetric test for 
organic impurities and producing a color darker than the standard 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Stanton 
Walker, of Comanittes ¢ C-9 on Concrete and Concrete 545 Munsey Building, 
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A.S.T.M. DESIGNATION: 751 


shall be rejected unless they pass the mortar strength test as specified 
in Section 4. 

3. (a) Fine aggregate shall be well graded from coarse to fine Grading. 
and when tested by means of laboratory sieves' shall conform to the 
following requirements: 


Passing a }-in. sieve 

Passing a No. 4 sieve (85) to (100) 
Passing a No. i (45) to (80) 
Passing a No. 50 sieve (2) to (30) 
Passing a No. 100 sieve (0) to (5) 


Note.—Figures in parentheses are suggested as limiting percentages but they by © aw 
may be altered within these limits to suit local conditions. 


(b) The above gradation for fine aggregate represents the ex- Uniformity. 
treme limits which shall determine the suitability for use of fine 
aggregate from all sources of supply. The gradation of fine aggregate _ ¥ 
from any one source shall be reasonably uniform and not subject to ae ing 
the extreme percentages of gradation specified above. For the pur- __ 
pose of determining the degree of uniformity of a fine aggregate, a 
fineness modulus determination shall be made upon lini. 
samples of fine aggregate, from such sources as are proposed for use. 

Fine aggregate from any one source having a variation in fineness 
modulus greater than 0.20 either way from the fineness modulus of 
the representative sample submitted by the contractor shall either be 
rejected or may be accepted subject to such adjustment in propor- 
tions as may be necessary by reason of changes in grading of fine © 
aggregate. Fine aggregate from different sources of supply shall not _ 
be mixed or stored in the same pile nor used alternately in the same 
class of construction or mix, without permission from the engineer. 

(c) In case the concrete resulting from a mixture of aggregates 
approaching the extreme limits for gradation is not of a workable 
character, or when finished does not exhibit a proper surface, due to 
an excess of particles approximately } to 3 in. in size, either a fine 
aggregate having a sufficiently greater percentage of fine material, or 
a coarse aggregate having a Sufficiently smaller percentage of fine 
material shall be used. 

4. Fine aggregate shall be of such quality that when made into shies 
a mortar and subjected to the mortar strength test (Section 10 (e)) Strength. 
it shall develop a compressive strength at 7 and 28 days of not less 

per cent? of that developed by a mortar prepared in the 


1 For detail requirements for these sieves, see the Standard Specifications for Sieves for Testing 
Purposes (A.S.T.M. Designation: E 11) of the American Society for Testing Materials, 1930 Book 
of A.S.T.M. Standards, Part II, p. 1119. le? Sviels 

2 A percentage should be inserted by the engineer to suit local conditions. ‘S383 au 
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Bay same manner with the same cement and graded Ottawa sand having 
a fineness modulus of 2.40 + 0.10. 


: NotEe.—The graded Ottawa sand mentioned above may be obtained with a 
a oe mixture of approximately equal parts by weight of standard Ottawa sand and 


run-of-mine Ottawa sand. 


CoarsE AGGREGATE 
General 5. Coarse aggregate shall consist of crushed stone, gravel, blast- 
a furnace slag, or other approved inert materials of similar character- 


, istics, or combinations thereof, having hard, strong, durable pieces, 
iz ae free from adherent coatings and conforming to the requirements of 
these specifications. 

Deleterious 6. The amount of deleterious substances shall not exceed the 
following maximum requirements: 


at Removed by decantation 13 


Shale (removed by flotation test) 


* ‘aay Other local deleterious substances (such as alkali, friable, thin, _ 
> Total shale, coal, clay lumps and soft fragments............... 
Norte.—It is recognized that under certain conditions percentages of deleterious 
substances less than those shown in the table should be specified as a maximum. 


7. (a) Coarse aggregate shall be well graded, between the limits 


specified, and shall conform to the following requirements: sdaneran 
20! 


CRUSHED STONE, GRAVEL AND BLAST-FURNACE SLAG 


Percentages Passing Laboratory Sieves Having Square Openings 
Designated Size 


9} 2 in. 1} in. Lin. 3 in, hin. 2 in. No. 4 


Bim. NO. 95 to 100 | ........ 35to70 | ........ 
cess 95 to 100} ........ 10t030} Otod 


90 to 100 | ........ 25to60 | ....... 0to10 
~ | 90t0100} ........ 201055 | Oto10 


(b) Designation of a given coarse aggregate as aggregate of a 
re certain maximum size shall be understood to mean that more than 5 
i per cent must be retained on the next smaller of the sieves appearing 
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(c) In case the concrete resulting from a mixture of aggregates — 
approaching the extreme limits for gradation is not of a workable — 
character, or when finished does not exhibit a proper surface,due to 
an excess of particles approximately } to 4 in. in size, either a fine net 
aggregate having a sufficiently greater percentage of fine materialor 
a coarse aggregate having a sufficiently smaller percentage of fine 
material shall be used. 

8. Blast-furnace slag that meets the grading requirements of Weight 
these specifications shall conform to the following minimum weight ” nil 
requirements: 


7 7 65 ib. per cu. ft. 


70 lb. per cu. ft. T 


9. — aggregate shall pass a sodium sulfate accelerated purabitity. 
soundness test, except that aggregates failing in the accelerated sound- 
ness test may be used if they pass a satisfactory freezing and thawing 


test. 


Note.—Many engineers believe that an abrasion test for coarse aggregate to be 
used in concrete subject to abrasion is important, but no test limits are specified, 
due to the status of knowledge concerning suitable specification limits for this test. 
The Committee believes that the abrasion tests when applied to blast-furnace slag 
do not meet the requirements for a desirable test. This recommendation is made 
after consideration of the results of a study to determine the value of the abrasion 
test as to the concrete making properties of slag. ai 
METHODS OF SAMPLING AND TESTING bo 


10. The properties enumerated in these specifications shall be Methods of 
determined in accordance with the following methods of test of the Testine- 
American Society for Testing Materials, except as specified in Para- 
graphs (2) and 

(a) Sampling.—Standard Methods of Sampling Stone, Slag, 

Gravel, Sand and Stone Block for Use as Highway Materials, Includ- = 
ing Some Material Survey Methods (A.S.T.M. Designation: D 75)! 

(b) Sieve Analysis—Standard Method of Test for Sieve Analysis 
of Aggregates for Concrete (A.S.T.M. Designation: C 41).? 

(c) Decantation Test—Standard Method of Decantation Test i 
Sand and Other Fine Aggregates (A.S.T.M. Designation: D 136),? or 
the Standard Method of Test for Quantity of Clay and Silt in Gravel | 
for Highway Construction (A.S.T.M. Designation: D 72). 


11930 Book of A.S.T.M. Standards, Part II, p. 622. 
Ibid., p. 618. 
Ibid., p. 620. 
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@) Organic Impurities Standard Method of Test for Organic 


Impurities in Sands for Concrete (A.S.T.M. Designation: C 40).! 

(e) Mortar Strength—Tentative Method of Test for Structural 
Strength of Fine Aggregate, Using Constant Water-Cement-Ratio 
Mortar (A.S.T.M. Designation: C 87-31 T).2 

(f) Compressive Strength—Standard Methods of Making Com- 
pression Tests of Concrete (A.S.T.M. Designation: C 39). 

(g) Soundness.—Tentative Method of Test for Soundness of 
Coarse Aggregates by Use of Sodium Sulfate (A.S.T.M. Designa- 
tion: C 89-31 T).4 

(h) Freezing and Thawing.—Method of Freezing and Thawing 
Tests of Drain Tile as described in the Standard Specifications for 
Drain Tile (A.S.T.M. Designation: C 4).5 

(t) Shale and Coal.—Proposed Method of Test for Percentage of 
Shale in Aggregate,* as adopted by the American Association of State 
Highway Officials. 

(j) Soft Fragments—Proposed Method of Test for Quantity of 
_ Soft Pebbles in Gravel’ as adopted by the American Association of 

State Highway Officials. 

(k) Moisture-—Standard Method of Test for Surface Moisture 
in Fine Aggregate (A.S.T.M. Designation: C 70).® 

(1) Weight of Slag —Standard Method of Test for Unit Weight 
of Aggregate for Concrete (A.S.T.M. Designation: C 29). 

(m) Abrasion.—If abrasion tests are made the following methods 
of test are recommended: 

4 (1) Abrasion of Gravel.—Tentative Method of Test for 

__ Abrasion of Gravel (A.S.T.M. Designation: D 289 - 28 T).” 

pe (2) Abrasion of Rock.—Standard Method of Test for Abra- 
sion of Rock (A.S.T.M. Designation: D 2)," except that for 
specific gravities lower than 2.2 a 4000-g. sample shall be used. 


11930 Book of A.S.T.M. Standards, Part II, p. 154. 


2 See p. 767. Bi! 
#1930 Book of A.S.T.M. Standards, Part II, p. 143. 
51930 Book of A.S.T.M. Standards, Part II, p. 256. 

* Appendix III, 1928 Report of Committee C-9 on Concrete and Concrete Aggregates, see Pro- 

ceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 362 (1928). 

7 Appendix IV, 1928 Report of Committee C-9 on Concrete and Concrete Aggregates, see 

Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 363 (1928). 

#1930 Book of A.S.T.M. Standards, Part II, p. 162. 
* Ibid., p. 151. 
1° Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 940 (1928); also 1931 Book of A.S.T.M. 

Tentative Standards, p. 519. 

1930 Book of A.S.T.M. Standards, Part II, p. 609. Her ul 2 
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(n) Fineness Modulus.—The fineness modulus is the sum per- 
centages in the sieve analysis divided by 100 when the sieve analysis ona 
is expressed as cumulative percentages coarser than each of sieves 
Nos. 100, 50, 30, 16, 8, 4, etc. The sieves shall conform to the require- 
ments of the Standard Specifications for Sieves for Testing Purposes 
(A.S.T.M. Designation: E 11) of the American Society for Testing 
Materials.! The sieve analysis shall be made in accordance with the 
Standard Method of Test for Sieve Analysis of Aggregates for Con- — 
crete (A.S.T.M. Designation: C 41) of the American Society for 
Testing Materials.” 
1 1930 Book of A.S.T.M. Standards, Part II, p. 1119. bite 
2 Ibid., p. 155. 
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CURING PORTLAND-CEMENT CONCRETE! 
fires 


Designation: C 80-31 T 


Structures. 


Methods for 
Testing. 


Procedure. 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual ae tees 


1. These specifications cover the curing of concrete for all pur- 


‘poses, including necessary precautions during the curing period in 
cold weather. 


PROCEDURE 


2. The concrete shall be so cured that the compressive? or flex- 
ural? strengths of specimens of the concrete 28 days old, are not less 
than 90 per cent of the strengths of 28-day-old specimens of the same 
concrete cured in moist air at a constant temperature of 70° F. 

3. All specimens shall be submerged in water for 24 hours just 
prior to being tested. 

4. Test specimens, in so far as applicable, shall be made and 
tested in accordance with the following methods of the American 
Society for Testing Materials: 

(a) Compression Specimens.—Standard Methods for Making and 
Storing Compression Test Specimens of Concrete in the Field 
(A.S.T.M. Designation: C 31).* 

(b) Compression Test.—Standard Methods of Making Compres- 
sion Tests of Concrete (A.S.T.M. Designation: C 39).* 

(c) Flexure Test—Tentative Laboratory Method of Making 
Flexure Tests of Concrete, Using a Simple Beam with Center Loading 
(A.S.T.M. Designation: C 78 —- 30 T).5 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Stanton 
Walker, Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, 
Washington, D. C. 

2 Either compression or flexure should be selected according to whether the concrete is designed 
for compression or bending stresses. 

$1931 Supplement to Book of A.S.T.M. Standards, p. 58. 

41930 Book of A.S.T.M. Standards, Part II, p. 143. 

5 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1027 (1930); also 1931 Boo of A.S.T.M, 
Tentative Standards, p. 251. 
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5. The concrete shall be cured! by any one of ‘the f following Exposed Vaan 
methods of the American Society for Testing Materials as specified °° 
by the engineer as suitable for the conditions of the work: oe 

Tentative Specifications for Curing Portland-Cement Concrete 

Slabs with Bituminous Coverings (A.S.T.M. Designation: Py 

C 81-31 T)? 
Tentative Specifications for Curing Portland-Cement Concrete 

Slabs with Calcium Chloride Admixture (A.S.T.M. Designa- 

tion: C 82-31 T); 

Tentative Specifications for Curing Portland-Cement Concrete _ 

Slabs by Surface Application of Calcium Chloride (A.S.T.M. 
Designation: C 83 — 31 T);4 and 
Tentative Specifications for Curing Portland-Cement Concrete © 
Slabs with Wet Coverings (A.S.T.M. Designation: oJ 84 — 
31 T).5 
CURING DURING COLD WEATHER 

6. (a) Protected concrete when deposited shall have a tempera- ——— 
ture of not less than 50° F. nor more than 100° F. The freshly- 
deposited concrete and the surrounding air shall be maintained at a 
temperature of not less than 50° F. nor more than 100° F., until the 
concrete has attained 80 per cent of the strength for which the con- 
crete was designed. ‘The methods of protection and heating shall be _— 
such as to prevent evaporation of moisture from the concrete and —s_—=» 
injury to the surface during the period of protection. i 

(b) The temperature of the concrete shall be observed and the > 
concrete examined for the presence of sufficient moisture at least — 
twice each day. 

7. Exposed concrete for which the surrounding air cannot be pence 
artificially heated shall not be placed when the air temperature is : 
lower than 40° F. The concrete when deposited shall have a tem- 
perature of not less than 50° F. nor more than 100° F. When there sme 
is likelihood of freezing temperature prevailing during the curing 
period the concrete shall be protected by means of an insulating 
covering of sufficient thickness to prevent freezing until the concrete 


has attained 80 per cent of the strength for which the concrete is a me a 


designed. 


1 For a resumé of the current knowledge concerning the applicability and limitations of the various A 
curing methods, see the report of Subcommittee XIII on Curing of Concrete of Committee C-9 on ae 
Concrete and Concrete Aggregates, see p.331, 
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TENTATIVE SPECIFICATIONS 
CURING PORTLAND-CEMENT CONCRETE SLABS WITH 
BITUMINOUS COVERINGS! 


Designation: C 81-31T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


1. These specifications cover the method - curing exposed 
portland-cement concrete slabs, by maintaining the surface moisture 
of the concrete by means of a bituminous sealing coat. 

2. The bituminous curing material shall be of such consistency 
at normal temperature that it can be forced through an atomizing 
nozzle and applied to the concrete as a fine mist. Within two hours 
after application it shall form a water-impermeable film and shall 
adhere strongly to the concrete. 


IssuED, 1931. 


2 
Alternate Method “A”? 

3. (a) Wet Burlap Covering.—After the final finishing operation 
the concrete shall be covered for not less than 24 hours by a double 
thickness of burlap, kept saturated with water. The burlap shall 
weigh when dry at least 7 oz. persq. yd. It shall be handled in such a 
manner that contact with earth or other deleterious substances will 
be prevented. Burlap which becomes contaminated with earth or 
other deleterious substances shall be washed clean before use. 

(b) Bituminous Covering.—After the removal of the burlap and 
as soon as the free surface water has disappeared, and before the 
concrete shows any signs of excessive drying as evidenced by lighter 
surface color or by the appearance of surface cracks or checks, the 
curing material shall be applied as a fine mist or spray by means of 
an approved pressure sprayer, in such a manner as to provide a con- 
tinuous, uniform, water-impermeable film without marring the surface. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Stanton 
Walker, Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, 
Washington, D. C. 

_- The engineer shall specify the method that is to be used. 
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AS.T.M. Destcnation: C81-31T 159 
The rate of application shall be not less than nor more than 
gal. per sq. 
Alternate Method B”’? 


4. (a) Bituminous Covering.—As soon as possible after the free Procedure. — 


surface water has disappeared and before the concrete shows any 
signs of excessive drying as evidenced by lighter surface color or by 
the appearance of surface cracks or checks, the curing material shall 


be applied as a fine mist or spray by means of an approved pressure 
sprayer, in such a manner as to provide a continuous, uniform, water- _ 
impermeable film without marring the surface. The rate of applica- __ 
tion shall be not less than nor more than gal. per sq. yd.! ¥ : 
(b) Wet Burlap Covering.—If for any reason the application of 


the bituminous curing material to any portion of the concrete surface 
cannot proceed at the proper time, that portion shall be covered 
immediately with wet burlap, which shall be kept wet until the con- 


crete has set. The burlap shall be removed before 10.00 a.m. the _ 4 


following day, and the concrete immediately coated with the bitumin- 
ous curing material. 


1 The engineer shall insert the limiting values applying on specific contracts, depending upon the 
composition of the particular curing agent or agents to be used. 


2 The engineer shall specify the method that is to be used. 
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SPECIFICATIONS 
FOR 


CURING PORTLAND-CEMENT CONCRETE SLABS WITH 
CALCIUM-CHLORIDE ADMIXTURE! 


AS.T.M. Designation: C 82-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931. 
1, These specifications cover the method of curing exposed 
portland-cement concrete slabs by accelerating the setting and hard- 
ening of the concrete by means of calcium chloride solution incor- 
porated with the mixture. 

2. The calcium chloride shall conform to the Tentative Specifi- 
cations for Calcium Chloride for Dust Prevention (A.S.T.M. Desig- 
nation: D 98 — 30 T) of the American Society for Testing Materials. 

3. A concentrated solution shall be prepared by adding 100 Ib. of 
calcium chloride to 13 gal. of water previously placed in the container. 
The solution shall be thoroughly stirred until it is of uniform concen- 
tration and shall have a specific gravity of from 1.31 to 1.36 at 60° F. 

4. From 2 to 3 pt., according to the rate of set of the concrete, 
of the calcium chloride solution for each bag of cement (or for each 
94 lb. of cement) shall be introduced into the drum of the mixer with 
the mixing water. A positive automatic mechanical method shall 
be used for introducing the calcium chloride solution into the mixer 
drum in company with the water. 

5. The concrete shall be finished and edged promptly after 
placing, as concrete containing calcium chloride hardens rapidly. 

6. After the final finishing operation the concrete shall be covered 
for not less than 24 hours by a double thickness of burlap, kept satur- 
ated with water. The burlap shall weigh when dry at least 7 oz. 
per sq. yd. It shall be handled in such a manner that contact with 
earth or other deleterious substances will be prevented. Burlap 
which becomes contaminated with earth or other deleterious sub- 
stances shall be washed clean before use. 

1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Stanton 


Walker, Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, 
Washington, D. C. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1145 (1930); also 1931 Book of A.S.T. M. 
ve 
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TENTATIVE SPECIFICATIONS 4 
FOR 


CURING PORTLAND-CEMENT CONCRETE SLABS BY 
SURFACE APPLICATION OF CALCIUM CHLORIDE! 


A.S.T.M. Designation: C 83 - 31 T 
a5 

This is a Standard, published for the purpose of eliciting 
and suggestions, and as such is subject to annual revision. 

“6 che IssuED, 1931. 

1. These specifications cover the method of curing exposed Scope. y 
portland-cement concrete slabs by maintaining the surface moisture ian 4 
of the concrete by means of surface application of calcium chloride. 

2. The calcium chloride shall conform to the Tentative Specifica- Material. 
tions for Calcium Chloride for Dust Prevention (A.S.T.M. Designa- 
tion: D 98-30 T) of the American Society for Testing Materials. bea 

3. After the final finishing operation the concrete shall be covered Burlap _ 
by a double thickness of burlap, kept saturated with water. The ©°veime 
burlap shall remain until the concrete will bear the weight of the work- has 
man without damage but in no case less than 12 hours. The burlap 
shall weigh when dry at least 7 oz. per sq. yd. It shall be handled in ee aA 
such a manner that contact with earth or other deleterious substances — a: 
will be prevented. Burlap which becomes contaminated with dil 
or other deleterious substances shall be washed clean before use. 

4. (a) After removal of the burlap, 2 lb. of calcium chloride shall Application 
be applied to each square yard of the pavement surface. The material pono 
shall be spread by means of a squeegee or suitable mechanical device, —__ 
and further shoveled or broomed if necessary to secure uniform dis- 
tribution. Spreading shall not be done with shovels or brooms alone. — . a 

(6) All lumps of calcium chloride shall be broken up and dis- ape re 
tributed uniformly or removed. Calcium chloride shall not be applied — gr 
during a rain, and if a rain occurs within 2 hours after placing, the 
calcium chloride shall be replaced. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Stanton © fe 
Walker, Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, Sg au 
Washington, D. C. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1145 (1930); also 1931 Book of A.S.T.M. oe ite ay 
Tentative Standards, p. 490 
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WET COVERINGS! 


A.S.T.M. Designation: C 84-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Boone. 1. These specifications cover the method of curing exposed 


Coverings. 


Ponding, 
Earth, 


Straw, etc. 


Protection 
of Edge 
of Slab. 


Removal 
of Curing 
Material. 


portland-cement concrete slabs, by maintaining the surface moisture 
by means of wet coverings. 

2. After the final finishing operation the concrete shall be covered 
for not less than 18 hours by a double thickness of burlap kept satur- 
ated with water. The burlap shall weigh when dry at least 7 oz. 
per sq. yd. It shall be handled in such a manner that contact with 
earth or other deleterious substances will be prevented. Burlap 
which has become contaminated by earth or other deleterious sub- 
stances shall be washed clean before use. 

3. Immediately aiter the removal of the burlap the slab shall be 
protected by one of the following methods: 

(a) Ponding.—The surface of the slab shall be kept covered with 
water for 7 days after the placing of the concrete. 

(6) Wet Earth, Sand or Sawdust.—A 1-in. layer of thoroughly wet 
sand, earth or sawdust shall be maintained on the surface of the 
concrete for 7 days after the placing of the concrete. The earth 
shall be free from large lumps. 

(c) Wet Straw or Hay.—A 6-in. layer of thoroughly wet straw, 
hay or similar material shall be maintained on the surface of the 
concrete for 7 days after the placing of the concrete. 

4. The edges of a slab exposed by the removal of the forms shall 
be protected immediately after the form removal in such a manner 
as to give these surfaces curing treatment equivalent to that pro- 
vided by one of the preceding methods. 

5. At the end of the curing period the covering material shall be 
removed and disposed of as provided in the contract. Straw or 
other material shall not be burned upon the surface of the concrete. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Stanton 
Walker, Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, 
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TENTATIVE METHOD OF ROUTINE ANALYSIS OF THE 
CEMENT CONTENT OF HARDENED PORTLAND-CEMENT 
CONCRETE! 


A.S.T.M. Designation: C 85 -31T 


f 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


ISSUED, 1931. 


1. This test is applicable to hardened portland-cement concretes Scope. 
except those containing certain aggregates or admixtures which 
liberate soluble silica under the conditions of the test ‘Such as slag, 
diatomites, and sodium silicate. 

2. The following reagents will be required: Solutions 

(a) Hydrochloric Acid Solution (approximately 3.3 N).—Add ee Poh 
200 cc. of concentrated HCI to 600 cc. of distilled H,O. tee PE 

(b) Sodium Hydroxide Solution (approximately. 1.0 N).—Dis- _ 
solve 20 g. of NaOH in 200 cc. of H:O and make up to a volume of ss 
500 cc. 

(c) Hydrofluoric Acid (40 per cent solution). 

(d) Sulfuric Acid (concentrated) or Sodium Bisulfate (crystalline). . - 

SAMPLE 

3. Every precaution shall be taken to have the sample of concrete Preparation 
used for analysis truly representative of the material under consid- % S#™?!* 
eration. Several portions weighing at least 10 lb. each shall be taken 2 oes 
to avoid all but slight inequalities of the concrete mix. Theseportions = 
shall then be broken up, crushed in a suitable machine to about } in. 
in size, and reduced to a fineness of approximately 150 to 200-mesh 
in a ball mill, disk pulverizer or other device. Care shall be taken 
that the finer fractions of the broken sample, which are richer in ce- 
ment, are not discarded or lost. After thorough mixing and quarter- 
ing, a portion approximating 100 g. shall be taken and carefully freed, 
by means of a strong magnet, from particles of metallic iron abraded 
from the pulverizer or ball mill. The clean sample shall then be dried 
at 105° C. for at least two hours. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. Stanton Walker, 
Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, Washington, _ 
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. Weigh into each of three 250-cc. beakers, not less than a 2-¢. 
portion of the prepared sample. Moisten with a stream of hot water 
and by stirring prevent adhesion to the beaker or the formation of 
lumps in the mass. Slowly add 100 cc. of 3.3 N HCl and stir thor- 
oughly. The lumps which tend to form should be reduced with the 
glass rod. After the evolution of carbon dioxide has ceased and the 
reaction is apparently complete, heat gently for a few minutes and 
allow the contents of the beaker to settle. Decant through an ignited 
and weighed Gooch crucible which contains a mat of short asbestos 
shreds, practically insoluble in HCl, thick enough to be opaque to 
light. Once the filtration has begun, care shall be taken so that the 
mat and accumulated residue do not dry out completely until the 
filtration process is complete. Regulate the suction so as to maintain 
a rapid rate of dropping during the greater part of the filtration. 
Retain as much of the residue in the beaker as possible. Wash by 
decantation twice with hot water. Add 75 cc. of N NaOH solution 
to the residue while stirring and heat to about 75° C. Decant as 
before and wash twice with hot water. Transfer the residue to the 
crucible and wash with at least 60 cc. of hot water. 

The filtrate now contains the silica in the form of silicic acid 
either in true solution or in suspension in the hydrochloric acid medium. 
If the aggregates of the original sample are largely calcareous or dolo- 
mitic add 10 cc. of concentrated HCl to the solution. Transfer to a 
suitable beaker, with several rinsings of the filter flask. Evaporate to 
dryness with great care to minimize the spattering, bake at not over 
120° C. for an hour, moisten with concentrated HCl, evaporate and 
bake again, and take up for filtration in 75 cc. of 2-3 N HCl solution 
heated to boiling. Filter through an ashless filter-paper, wash the 
residue with 50 cc. of hot N HCl solution and then with hot water 
until the washings are free from chlorides. Repeat the evaporation 
and filtering processes to recover the small amounts of silica dissolved 
and add these to the first residue. The silica present in the sample is 
then determined in the usual way by treatment with HF and H,SO, 
or by fusion with NaHSQ,. 

Where the aggregates are available which were used in the con- 
crete being analyzed, a blank test shall be run on these aggregates to 
determine their content of silica, soluble under the conditions of the 
test. This content of soluble silica shall then be used as a correction 
factor and be subtracted from the total soluble silica found in the 
— the difference being due to the cement contained in the 
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A.S.T.M. DeEsicNnaTION: C 85-31 T 


5. The percentage of cement in the sample shall be calculated Calculation. 
by dividing the percentage of silica found by the factor 0.2175,* pro- : 
vided it is not known that the silica content of the cement differs 
from this value. When possible, the known value shall be taken as 
the factor. 


¢ For the correctness of this factor as an average silica content of American cements, see Report 
of Subcommittee I on Definitions and Chemical Limitations of Committee C-1 on Cement, Proceedings, 
Am. Soc. Testing Mats., Vol. 28, Part I, pp. 238 to 243 (1928). 
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‘PENTATIVE METHOD OF TEST 

APPARENT SPECIFIC GRAVITY OF COARSE 
—_ AGGREGATES IN A SATURATED CONDITION! 


A.S.T.M. Designation: C 86-31 T 


a This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
P 
IssuED, 1931. nigh 


1. This method is intended for determining the apparent i 
gravity of coarse aggregates in a saturated condition. 
Weight in 2. The sample, weighing 1000 g., shall consist of pieces approxi- 
Air, Dry. mately cubical or spherical in shape and retained on a screen having 
approximetely $-in. square openings. In the case of homogeneous 
material, the smallest particles in the sample may be retained on a 
screen having 1-in. square openings. 
Weight in 3. The sample shall be immersed in water for 24 hours, and the 
od tia individual pieces surface-dried with the aid of a towel or blotting 
paper, and weighed. Record this weight as weight B. 
Weight in 4. The sample shall then be placed in a suitable wire basket of 
oe approximately }-in. mesh, suspended in water (the basket may be 
aturated. 
conveniently suspended by means of a fine wire hung from a hook 
: shaped in the form of a question mark with the top end resting on the 
center of the scale pan) from the center of the scale pan, and 
4 i weighed. Record the difference between this weight and the weight 


of the empty basket suspended in water as weight C, that is, the 
weight of the saturated sample immersed in water. 
Calculation. 5. The apparent specific gravity shall be calculated by dividing 
the weight in air of the sample saturated for 24 hours and then © 
7 ~— surface- dried, B, by the difference between the weights of the saturated 
os allie ‘sample i in air, B, and in water, C, as follows: 


Apparent Specific Gravity in Saturated Condition 


NotE.—Attention is called to the distinction between apparent specific gravity _ 
and true specific gravity. Apparent specific gravity includes the voids in the speci- __ 
men and is therefore always less than or equal to, but never greater than the true . 
“specific gravity of the material. 


1 Criticisms of this Tentative Method are solicited, and should be directed to Mr. Stanton Walker, | 
Secretary of Committee C-9 on Concrete and Concrete — 545 _— Building, — « 
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eiggemare TENTATIVE METHOD OF TEST 

ib ala FOR 
STRU TI RAL STRENGTH OF FINE AGGREGATE USING © 

CONSTANT WATER-CEMENT- RATIO MORTAR! 


wa werkt A.S.T.M. D 

esignation: C 87 31 T 

This is a Tentative Standard, published for the purpose of eliciting criticism 

and suggestions, and as such is subject to annual revision. 


IssuED, 1931. 


1. This test is intended for determining the “structural strength” an <2 
of sands to be used as fine aggregate in concrete by means of a com- 
pression test on a mortar of plastic consistency and gaged to a definite 
water-cement ratio. 

2. Cement and water in quantities? which will give a water-cement 
ratio of 0.9 shall be placed in an appropriate vessel* and the cement 
permitted to absorb water for 1 minute. The materials shall then be 
mixed with a spoon’ into a smooth paste. Sand from a sample of 
known weight? shall then be beaten into the mixture until the material 
appears to be of the desired consistency (flow 100 + 5). The mixing 
shall be continued for one-half minute, and a determination of the 
flow made. 

3. The consistency shall be measured by use of the 10-in. flow 
table consisting of a circular bronze plate 10 in. in diameter, so mounted 
that the surface is level, and equipped with a mechanism for raising 
the plate 3 in. and allowing it to fall without cushioning. A right 
truncated cone, 22 in. in diameter at the top, 4 in. in diameter at the 
bottom, and 2 in. in height, shall be used to measure the volume of 
the mortar for the test. Immediately after mixing, the mortar shall 
be placed in the cone which has been carefully centered on the flow 
table. The mortar shall be rodded 25 times with a ?-in. rod, the 
surplus struck off, the plate wiped clean, the cone removed, and the 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. Stanton Walker, 
Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, Washington, 
D.C, 

2 For six 2-in. cubes, 600 g. of cement and 359 cc. of water will usually give sufficient mortar. 
The quantity of sand used with this amount of cement may vary from 1200 g. for fine sand to 2000 g. 
or more for coarse sand, 

* The vessel used is an ordinary sauce pan of 4 qt. capacity, 9} in. in diameter at the top and 
44 in. high. The spoon is a large iron kitchen spoon. 
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table given 30 drops in 30 seconds. The percentage of increase in 


Molding 


the diameter of the base of the pat, measured on two diameters at 


_ right angles to each other, shall be known as the flow. 


4. Should the flow be too great, the mortar may be returned to 


the mixing vessel, additional sand added, and another determination 
_ of the flow made. If the mortar is too dry, the batch shall be dis- 


carded. The quantity of sand used shall be determined by sub- 


_ tracting the weight of the portion remaining after mixing from the 
_ weight of the initial sample. 


Compression 
Specimens. 


Temperature. 


Capping. 


5. Immediately following the determination of the flow, the 
mortar shail be placed in 2 by 4-in. cylindrical molds in three layers, 
or 2-in. cubes in two layers, each layer rodded in place with 25 strokes 
of a 3-in. rod, and the mold filled to overflowing. The specimens 
shall be placed in a moist closet for curing. Three to four hours 
after molding the specimens shall be struck off to a smooth surface. 


_ Twenty to twenty-four hours after molding, the specimens shall be 


removed from the molds and stored in water until tested. 

6. The temperature of the mixing water, moist closet, and 
storage tank shall be maintained between 65 and 75° F. 

7. If the specimens are cylindrical, they shall be carefully capped 
with plaster of Paris before testing. Cubes made in suitable molds 
need not be capped and shall be tested at right angles to the direction 
of molding. 
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TENTATIVE METHOD OF TEST 


sed twice FOR 


SOUNDNESS OF FINE AGGREGATES BY USE 
Designation: C 88-31T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. = 
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1. This method of test is intended for testing fine aggregates to 
determine their resistance to a solution of sodium sulfate. 


Note.— The results obtained with this test method shall be considered only as 
a guide in the selection of aggregates. It is not intended that the test shall be used 
as an arbitrary basis for rejection of the material without taking other factors into 
account; consideration should be given to the results obtained with the material 
when exposed to actual weathering conditions. 


APPARATUS 


moiboR 


Scope. 
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2. Suitable containers for immersing the samples of aggregate Cc 
in the solution in accordance with the procedure hereinafter described 
shall be selected. The containers should be non-metallic or of metal 
not subject to corrosion by sodium sulfate. 


NotE—No standard form of container is recommended since different practices 
wi!l be most convenient in various laboratories and the committee does not feel 
that this question, except for obvious fundamentals, is of importance. Two general 
methods of immersion have been used as follows: 

(1) Each sample placed in a water-tight container and covered with the sodium- 
sulfate solution. 

(2) Each sample placed in a container with a wire mesh bottom and immersed 
in a vat containing the sodium sulfate solution. Care should be taken to prevent 
loss by floatation if uncovered containers are submerged. 


3. Suitable means for regulating the temperature of the sodium 
sulfate solution during the immersion of the samples shall be provided. 


4. A balance having a capacity not less than 500 g., sensitive to 
at least 0.1 g., shall be used. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. Stanton Walker, 


Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, Washington, 


* Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 
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5. The drying oven shall provide a free circulation of air through 
the oven and shall be capable of maintaining a temperature of 105 to 
110° C. (221 to 230° F.). 

6. The sodium sulfate solution shall be saturated by dis- 
solving the salt, either of the anhydrous (NaeSO,) or crystalline 
(Na2SO,°10 H,O) form, in water at a temperature of 24 to 27°C. (75 
to 80° F.). The solution shall be thoroughly stirred during the addi- 
tion of the salt and sufficient excess salt shall be added to insure 
saturation. About 500 g. of the anhydrous form or 1000 g. of the 
decahydrate will be required for each liter of water. The solution 


shall be allowed to cool before use to a temperature of 21°C. + 1°C. 
(70° F. F). 


Fine for the test shall be through a 3-in. 
sieve. The sample shall be of such size that it will yield not less than 
100 g. of each of the following sizes present in amounts of 5 per cent 
or more, expressed in terms of sieves conforming to the Standard 
Specifications for Sieves for Testing Purposes (A.S.T.M. Designation: 
E 11) of the American Society for Testing Materials:! 


Retained on Sieve No. passing Sieve No. 30 


4, Sieve 


Preparation 
of Test 
Sample. 


Should the fine aggregate contain less than 5 per cent of any of 
these sizes, that size shall not be tested but, for the purpose of calcu- 
lating the test results, shall be considered to have the same loss in 
sodium-sulfate treatment as the average of the sizes tested. 

8. The sample shall be thoroughly washed on a No. 50 sieve and 
dried to constant weight at a temperature of 105 to 110°C. (221 to 
230° F.), and separated into the different sizes by sieving as follows: 

Make a rough separation of the graded sample by means of a 
nest of the standard sieves specified in Section 7. F rom the fractions 
obtained in this manner select samples of sufficient size to yield 100 g. 
after sieving to refusal. In general, a 110-g. sample will be sufficient. 
Fine aggregate sticking in the meshes of the sieves shall not be used 
in preparing the samples. Samples consisting of 100 g. shall be 
weighed out of each of the separated fractions after final sieving and 
placed in separate containers for the test. 


d 
si 
n 
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s 
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| 
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PROCEDURE 


9. The samples shall be immersed in the prepared solution of Storage of 
sodium sulfate in such a manner that the solution covers them to a — 
depth of at least 3 in. The containers should be covered to reduce 
evaporation and prevent the accidental addition of extraneous sub- 
stances. The immersed samples shall be maintained at a tempera- __ 
ture of 21°C. = 1°C. (70° F. = 2° F.) for a period of 18 hours. 

Note.—A moist room such as is used for curing concrete and mortar test speci- 
mens offers a convenient means of controlling the storage temperature. The pres- 


ence of a few crystals of sodium sulfate in the container is essential to keeping the 
solution saturated. 


10. After the 18-hour immersion period the aggregate samples Drying 

shall be removed from the solution and placed in the drying oven. The $¢m?l** 
oven shall have been brought previously to a temperature of 105 to Immersion. 
110° C. (221 to 230° F.). Care shall be exercised to avoid loss of 
any of the aggregate particles or detritus coarser than a No. 100 sieve. 
The samples shall be dried to constant weight at the specified tem- 
perature. After drying, the samples shall be allowed to cool to within 
the range of the temperature permissible for the solution in which 
they are to be immersed, when they shall again be immersed in the 
prepared solution as described in Section 9. 

11. The process of alternate immersion and drying shall be re- 
peated until the required number of cycles is obtained. Unless other- 
wise specified, five cycles shall constitute a test. 

12.:The examination of the test sample shall be made as follows: Examination. 

(2) After the completion of the final cycle and after the sample 
has cooled, the sodium sulfate shall be washed from the sample by 
means of warm water. This shall be done by soaking the sample 
in fresh, clean, warm water for approximately one hour, decanting the 
liquid and repeating this operation at Jeast four times. Materials of 
high absorption may require a greater number of washings. 

Note.—The operator should assure himself that this procedure washes the 7 


sample free of sodium sulfate by testing the wash water from each sample. Barium 
chloride (BaCl,) solution will cause a precipitate if sodium sulfate is present 


(b) After the sodium sulfate has been removed, each fraction of | = 
the sample shall be dried to constant weight at a temperature of 105 
to 110° C. (221 to 230° F.), weighed and screened over the same sieve — 4 
on which it was retained before the test. The particles retained on > 
the sieve shall be weighed and the weight recorded. | 


NotE.—In addition to the procedure described in Paragraphs (a) and (0) the 
following is suggested as giving additional information of value: 
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; Each fraction should be examined visually in order to determine if there is any 
Drape evidence or excessive splitting of the sand grains. 

oghiot After treating each separate fraction of sample as described in Paragraph (5), 

: pottole all sizes, including the detritus, shall be combined and a sieve analysis made using 

y as many of the following sieves as are required: Nos. 100, 50, 30, 16, 8,4. The re- 

« odiag sults of the sieve analysis shall be recorded as cumulative percentages retained on 

each sieve. 


13. The report shall include the following: 
(a) Weight of each fraction of sample before test. 
et (b) Material from each fraction of sample, finer than sieve on 
which fraction was retained before test, expressed as a percentage by 
weight of the fraction. 

(c) Weighted average calculated from the percentages of loss for 
each fraction and based on the grading of the sample as received for 

wl) sorte bie land off ods 
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TENTATIVE METHOD OF TEST = 
SOUNDNESS OF COARSE AGGREGATES BY USE > 
OF SODIUM SULFATED 


A.S.T.M. Designation: C 89-31 T sail 


This is a Tentative Standard, published for the purpose of eliciting criticism ee he 
and suggestions, and as such is subject to annual revision, 


IsSUED, 1931.2 


to their resistance to a solution of sodium sulfate. 


Nore—The results obtained with this test method shall be considered onlyas 
a guide in the selection of aggregates. It is not intended that the test shall be used 
as an arbitrary basis for rejection of the material without taking other factors into = 


account; consideration should be given to the results obtained = the material 


when exposed to actual weathering conditions. ee it 


2. Suitable containers for immersing the samples of aggregate in Containers. 
the solution in accordance with the procedure hereinafter described _ an 
shall be selected. The containers should be non-metallic or of metal — a 
not subject to corrosion by sodium sulfate. ieee 
Note.—No standard form of container is recommended since different practices a 
will be most convenient in various laboratories, and the committee does not feel 
that this question, except for obvious fundamentals, is of importance. Two general 
methods of immersion have been used as follows: 


(1) Each sample placed in a water-tight container and covered with sodium- 
sulfate solution. 


(2) Each sample placed in a perforated container and immersed in a vat con- 
taining the sodium sulfate solution. 


3. Suitable means for regulating the temperature of the sodium Temperature 
sulfate solution during the immersion of the samples shall be provided. ®°&™!##o2- 

4. A balance having a capacity not less than 5000 g., sensitive to Weighing 
at least 1 g., shall be used. ttc 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. Stanton Walker, 


Secretary of Committee C-9 on Concrete and Concrete Aggregates, 545 Munsey Building, Washington, 
D. C. 


2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 
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Drying Oven. 5. The drying oven shall provide a free circulation of air through 
the oven and shall be capable of maintaining a temperature of 105 to 

110° C. (221 to 230° F.). 
hoon 6. The sodium sulfate solution shall be saturated by dissolv- 
Solution. ing the salt, either of the anhydrous (NaSO,) or crystalline 
(NazSO, .10H,O) form, in water at a temperature of 24 to 27°C. (75 
to 80° F.). The solution shall be thoroughly stirred during the addi- 
tion of the salt and sufficient excess salt shall be added to insure satu- 
‘ration. About 500 g. of the anhydrous form or 1000 g. of the deca- 
os __ hydrate will be required for each liter of water. The solution shall 
: “s me _ be allowed to cool before use to a temperature of 21°C. + 1° C. 


Samples of 7. The coarse aggregate for the test shall consist of material 
oe ond from which the sizes finer than the No. 4 sieve have been removed. 
The sample shall be of such a size that it will yield not less than the 
following amounts of the different sizes present in amounts of 5 per 
No. 4 to j-in. size (square openings) 
2 to 2-in. size 


to 14-in, size 
14 to 2}-in. size 
Larger sizes by 1-in. spread in sieve size 
. _ Should the sample of coarse aggregate contain less than 5 per 
we cent of any of these sizes, that size shall not be tested but, for the 
-—--s purpose of calculating the test results, shall be considered to have 
the same loss in sodium sulfate treatment as the average of the sizes 
tested. 

Preparation 8. For making the sodium sulfate test on ledge rock, the sample 
Rael shall be prepared by breaking it into fragments such that the weights 
Of the fractions specified in Section 7 smaller than 23 in. may be pro- 
cured. The mechanical analysis of the entire sample of broken frag- 
-ments shall be obtained after first sieving the sample through the 
23-in. sieve and rejecting the material passing the No. 4 sieve. The 
test shall then be made as described in Sections 9 to 14, using the 
mechanical analysis of the broken fragments for the purpose of weight- 

ing the percentages of loss of the several fractions. 
The sample shall be thoroughly washed and dried to constant 
weight at a temperature of 105 to 110° C. (221 to 230° F.), and sepa- 
_ rated into the different sizes by screening to refusal. The proper 
weight of sample for each fraction shall be weighed out and placed © 


or Test ror SOUNDNESS OF COARSE AGGREGATES 
1 


in separate containers for the test. In the case of fractions coarser — a 

than the 3-in. sieve, the number of particles shall be counted. 
(een jo yam aotiqweds 


9. The samples shall be immersed in the prepared solution of on of 
sodium sulfate in such a manner that the solution covers them to a ae tag 
depth of at least 4 in. The containers should be covered to reduce 
evaporation and prevent the accidental addition of extraneous sub- 
stances. The immersed samples shall be maintained at a temperature oe 
of 21°C. = 1° C. (70° F. = 2° F.) for a period of 18 hours. tn 

Note.—A moist room such as is used for curing concrete and mortar test speci- 
mens offers a convenient means of controlling the storage temperature. The presence 
of a few crystals of sodium sulfate in the containers is essential to keeping the solution 
saturated. 


10. After the 18-hour immersion period the aggregate samples Drying 
shall be removed from the solution and placed in the drying oven. — 
The oven shall have been brought previously to a temperature of 105 Immersion. 
to 110° C. (221 to 230° F.). Care shall be exercised to avoid loss of 
any aggregate particles.. The samples shall be dried to constant 
weight at the specified temperature. After drying, the samples shall 
be allowed to cool to within the range of temperature permissible for ss 
the solution in which they are to be immersed, when they shall again a “f 
be immersed in the prepared solution as described in Section 9. 

11. The process of alternate immersion and drying shall be re- Cycles. 
peated until the required number of cycles is obtained. Unless © 
otherwise specified, five cycles shall constitute a test. a 

12. Fractions of samples coarser than ? in. shall be examined mentee: 
qualitatively after each immersion and quantitatively at the comple- 
tion of the test. Fractions finer than 3 in. shall be examined quanti- 
tatively only, and after the completion of the test. Hacodere - 

13. The qualitative examination and record shall consist of: Qualitative 
(1) observing the effect of action by the sodium sulfate solution and ®*#™nstion. 
the nature of the action, and (2) counting the number of particles at: 
affected. 


NoTe.—Many types of action may be expected. In general, they may be be a 
classified as disintegration, splitting, crumbling, cracking, flaking. is, nN 


14. The-quantitative examination shall be made as follows: Quantitative 
(a) After the completion of the final cycle and after the sample anaes 
has cooled, the sodium sulfate shall be washed from the sample by a 


! The detritus also should be saved if the complete analysis suggested in the Note in Section 14 (b) 
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means of warm water. This shall be done by soaking the sample in 
fresh, clean, warm water for approximately one hour, decanting the 
liquid and repeating this operation at Jeast four times. Materials of 
high absorption may require a greater number of washings. 


Note.—The operator should assure himself that this procedure washes the 
sample free of sodium sulfate by testing the wash water from each sample. Barium 
chloride (BaCl,) solution will cause a precipitate if sodium sulfate is present. 


.(b) After the sodium sulfate has been removed, each fraction of 
the sample shall be dried to constant weight at a temperature of 105 
to 110° C. (221 to 230° F.), weighed and screened over the same sieve 
on which it was retained before the test. The weight of the material 
passing the sieve shall be determined and the weight recorded. 

NotE.—While only particles larger than the 3-in. size are to be examined quali- 
tatively it is recommended that examination of the smaller sizes be made in order 
to determine if there is any evidence of excessive splitting. 

In addition to the procedure described in Paragraphs (a) and (b) the following 
is suggested as giving addional information of value: After treating each separate 
fraction of sample as described in Paragraph (0) all sizes, including the detritus, 
shall be combined and a sieve analysis made using a complete set of sieves for the 
determination of the fineness modulus. The results of the sieve analysis shall be 
recorded as cumulative percentages retained on each sieve. 


OT 


15. The report shall include the following: d3 


(a) Weight of each fraction of sample before test; 
(b) Number of particles in each fraction of sample coarser than 
2 in. before test; 
(c) Number of pieces affected, in fractions coarser than % in. 
only, classified as to number disintegrated, split, cracked, flaked, etc.; 
(d) Material from each fraction of sample, finer than sieve on 
which fraction was retained before test, expressed as a percentage by 
 *. weight of the fraction. 
‘rons (e) Weighted average calculated from the percentages of loss for 
each fraction, based on the grading of the sample as received or, in 
the case of ledge rock, as prepared by breaking into particles for the 
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RESISTANCE OF FIRE-CLAY BRICK TO THERMAL 


A.S.T.M. Designation: C 38-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. : 7 pany 


IssuED, 1921; REVISED, 1926, 1927, 1931, 


1. This method of control test is intended for determining the Object. 
comparative resistance of high-duty fire-clay brick to spalling action © & a: 
by subjecting them to repeated rapid temperature changes. It is aa 
not to be used as a suitability test, as experience has shown that — 
results obtained in this control test are not comparable with results ; 
obtained in service on the same brand of brick. This test is of — a _ 
however, as a control test in maintaining the uniformity of fire-clay : 
brick in so far as thermal spalling is concerned. 

2. (a) The sample shall consist of at least five standard 9-in. Preparation 
brick or of five shapes, which may be cut to standard size with a grind- °f S*™ple* 
ing wheel. 

(b) Test specimens of shapes such as boiler arch brick shall a? 
cut to the standard 9-in. size. For this purpose a “cut-off” wheel : 
recommended. 

3. (a) The specimens shall be weighed and placed in a door of a Procedure. 
furnace operated at 1350° C. (2462° F.), care being taken to prevent 
the direct heating of more than the 23 by 43-in.end. After one hour 
the specimen shall be withdrawn from the furnace and stood on end 
in a tank of flowing cold water from 10 to 21° C. (50 to 70° F.) so that | 
the hot end of the brick will be immersed to a depth of 2 in. After 
three minutes the sample shall be withdrawn from the water, allowed 
to steam five minutes and then returned to the furnace. The door 
of the furnace shall be closed while the bricks are out to prevent the 
lowering of the temperature. The alternate heating and cooling 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. L. J. Trostel, 


Secretary of Committee C-8 on Refractories, General Refractories Co. Laboratories, Box 935, 
Baltimore, Md. 
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- 
4 


_ shall be continued in hourly cycles until a loss of 20 per cent by 
weight has occured in each brick. 
: (b) When pieces begin to fall off, the sample shall be laid on 
aa a 4.5 by 9.0-in. asbestos board, divided into 50 equal squares, and 
me ae the approximate percentage of loss estimated after each removal 
$e hice p from the water. After the completion of the test, the brick shall 
evs again be weighed and the percentage of loss determined. 
Reporting 4. The report shall show for each brick the number of dips before 
Results. Joss started, the percentage of loss after each cooling and the total 
number of dips until a loss of 20 per cent by weight has occurred. 
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TENTATIVE DEFINITIONS OF TERMS RELATING TO 
HEAT TRANSMISSION OF REFRACTORIES! 


A.S.T.M. Designation: C 71-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism _ 
and suggestions, and as such is subject to annual revision. : 


Heat Transmission Terms 
Thermal Conductivity. —The thermal conductivity of a homogeneous 
material i is the rate of heat flow, under steady conditions, per 
unit area, and per unit temperature gradient, in the direction 


perpendicular to the area. 


Thermal Resistivity —Thermal resistivity is the reciprocal of thermal 
conductivity. 


Resistance.—The resistance of a body between two iso-thermal sur- 
faces is equal to the difference between the temperatures of the 
iso-thermal surfaces necessary to maintain unit rate of heat flow. 

Conductance.—The conductance of a body between two iso-thermal 

3 surfaces is equal to the rate of heat flow through the body, per 
unit difference between the temperatures of the iso-thermal 
surfaces. 


Film Resistance.—The film resistance at the boundary between a 
ase fluid and another medium in contact with it is equal to the 
oy differences between the temperature of the body of the fluid and 
that of the medium in contact with it, necessary to maintain 
unit rate of heat flow. 

Surface Coefficient—The surface coefficient at the boundary between 
a fluid and another medium in contact with it is equal to the 
rate of heat flow through the film per unit area of contact 
Ba surface and unit difference between the temperature of the main 

body of the fluid and that of the medium in contact with it. 


1 Criticisms of these Tentative Definitions are solicited and should be directed to Mr. L. J. Trostel, 
Secretary of Committee C-8 on Refractories, General Refractories Co. Laboratories, Box 935, 
Baltimore, Md. 

These definitions, when adopted as standard, will be added to the Standard Definitions of Terms 
Relating to Refractories (A.S.T.M. Designation: C 71-31), 1931 Supplement to Book of A.S.T.M. 
Standards, p. 72. 
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Total Resistance.—The total resistance to heat flow is the sum of the 
ea individual resistances through which the heat flows in series, 
from one medium to another. 

* Transmiitance.—The transmittance of a system in which heat flows 

wg from one medium to another through one or more intermediate 
resistances, is equal to the rate of heat flow from one medium to 
the other divided by the difference in the temperature of the two 
media. 

Transmission.—The transmission is the net rate of the heat flow from 
one medium to another, for conditions under consideration 


Sich Heat Transmission Symbols 


SyMBOL 
Area (normal to the path of heat A 
: _ Temperature, deg. Fahr. absolute or deg. K (deg. Cent. absolute).... T 
ss Length of path of heat flow (thickness) ............0.0:seeeeeeeeeees L 
quantity of heat transferred Q 
‘Thermal transmission (heat transferred per unit time)...............- q 
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TENTATIVE SPECIFICATIONS AND TESTS FOR LOAD- a he 
BEARING CONCRETE MASONRY UNITS on peter’ 


+ f 
A.S.T.M. Designation: C 90-31 T an alte 


This is a Tentative Standard, published for the purpose of eliciting criticism aa 
and suggestions, and as such is subject to annual revision. Bessie USF 


IssuED, 1931.2 rad Hada qooule 


J SPECIFICATIONS 


a a These specifications apply to strength, absorption and general Scope. 
requirements of hollow load-bearing concrete masonry wall units 

made from portland cement and suitable aggregates such as sand, aaa 
gravel, crushed stone, bituminous or anthracite cinders, burned clay eet »..: 
or shale, and blast-furnace slag.* 


COMPRESSIVE STRENGTH nt 3d 


2. The average compressive strength of five units at the time of Compressive 
Strength. 
delivery to the site shall be not less than the following: 
CoMPRESSIVE STRENGTH 
BaSED ON Gross AREA, 


— su LB. PER SQ. IN. 


Five Tests MInmum 


700 
Under 13 and over 1000 


ABSORPTION 


3. (a) Concrete masonry units which will be exposed to the Absorption. 
weather or soil in the finished work (without brick, stucco or other 
suitable protective covering approved by the purchaser) shall not 
absorb more than 15 lb. of water per cubic foot of concrete actually 
contained. 

(b) Units which will be suitably protected from the weather or 


soil in the finished work need not conform to the absorption require- 
ment specified in Paragraph (a). 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. D. 
Foster, Secretary of Committee C-10 on Hollow Masonry Building Units, Ohio State University, 
Columbus, Ohio. 

* Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 

8 When fire tests are required they shall be conducted in accordance with the Tentative Speci- 
fications for Fire Tests of Building Construction and Materials (A.S.T.M. Designation: C 19-26 T), 


see Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 761 (1926); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 315. : 
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DIMENSIONS AND PERMISSIBLE VARIATIONS 


4. No dimension shall vary more than 3 per cent over or under 
_ the specified dimension for any form or size of unit. 


WORKMANSHIP AND FINISH 
5. (a) All units shall be sound and free from cracks or other 
defects as would interfere with the proper placing of the unit or impair 
the strength or permanence of the construction. 
(6) Units which are intended to serve as a base for plaster or 


:. ARs stucco shall have a sufficiently rough surface to give good bond. 


MARKING 


Marking, = = 6. All units shall bear a distinctive mark of the manufacturer or 


Inspection. 


¥¢ 


Rejection. 


Expense of 
Tests. 


Selection 
of Samples 
for Test. 


4 a shall otherwise be readily identified as to origin. to ehoearsiisn 


hoy mort “Shite 
INSPECTION AND REJECTION 

7, Proper facilities shall be provided the purchaser for sampling 
and inspection either at the factory or at the site of the work, as may 
be specified in the contract. The inspection shall be based on the 
requirements specified above. At least ten days from the time of 
sampling shall be allowed for the completion of tests. All tests shall 
be made in accordance with the methods specified in Sections 10 to 25. 

8. Individual units shall be rejected for failure to meet size or 
workmanship and finish requirements. In case of failure to meet the 
strength and/or absorption requirements, the manufacturer may sort 
the shipment and new samples shall be selected by the purchaser from 
the retained lot and tested at the expense of the manufacturer. In 
case the second set of samples fails to meet the test requirements 
the entire set shall be rejected. 

9. Except as specified in Section 8 and unless otherwise agreed, 
the expense of inspection and testing shall be borne by the purchaser. 

SAMPLING 
10. Samples of units for testing shall be selected and tested by 
the purchaser or by a competent representative authorized by him to 
do this work. In all cases the samples shall be representative of the 
whole lot of units from which they are selected. Full-size units shall 
be taken in all cases. 


11. For the strength and absorption determinations, ten indi- 


METHODS OF TESTING a 


vidual units shall be selected from each lot of 10,000 units or fraction — 
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thereof; 20 individual units from each lot of more than 10,000 andy 
less than 100,000 units. For lots of more than 100,000 units ten indi- __ 
vidual units shall be selected from each 50,000 units contained in the —~ 
lot. Where the absorption determination is not required the number netyinol 
of units taken may be reduced by half. tind to 
12. Samples for the strength and absorption tests shall be selected time ana 
at the factory or at the site of the work, as specified. ri - 
13. All units selected for purpose of tests shall be plainly and pean 
permanently marked for reference by the testing operator. Morking 
amples. 


COMPRESSIVE STRENGTH TESTS 


14. Five full-size units shall be used. The units shall be in an Samples. 
air-dry condition equivalent to that obtained by a period of seven 
days’ protection from the weather at room temperature at from 60 to sy 
80° F. 

15. The speed of the moving head of the testing machine shall Speed 1 7 
be not more than 0.05 in. per minute. | Lt 

16. A spherical bearing block of proper design shall be placed on Rearing 
top of the test specimen. When the bearing area of the spherical Block. 
bearing block is not sufficient to cover the area of the specimen, metal = ~~ 
plates of sufficient thickness to prevent appreciable bending shall be 
placed between the spherical bearing block and the specimen. 

17. (a) Bearing surfaces of the test specimens and portions ad- Capping. 
joining them which are liable to absorb water from the plastic capping = 
shall be coated with shellac and allowed to dry. Aaa 

(b) A quantity of plastic mortar made of a mixture of one part =| 
(by volume) of portland cement and one part of unretarded gypsum 
(plaster of Paris) mixed with sufficient water to spread evenly shall be 
placed on a plain surface which has been coated with oil. The surface 
to be capped shall be placed on this mortar, and while holding the 
specimen so that its axis is at right angles to the capping surface it 
shall be given a single firm pressure. 

(c) The average thickness of the cap after the extruded plaster 
has been removed and the edges trued shall be not more than 3 in. 
Patching of caps after setting shall not be permitted. Imperfect caps bi , 
shall be removed and replaced with new ones. yer 

(d) When the cement-gypsum cap is used it shall age at least Time of 
six hours before the unit is tested. Where time is not available for Testis: 
aging the cement-gypsum cap, a cap of neat gypsum may be used. 

Where the neat gypsum cap is used the unit may be tested as soon 
as the plaster has been well set, but not sooner than one hour after _ 
the sample has been capped. 
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(e) When sufficient time for hardening permits or when the sur- 
faces of the samples are irregular, a capping of 1:2 portland-cement 
mortar may be used. 

18. All units shall be tested in a position such that the load is 
applied in the same direction as in service. 

19. The compressive strength of a unit shall be the maximum 
load applied ae by the gross cross-sectional area in square inches. 

ABSORPTION TESTS 2 


20. The samples shall consist of five whole units or pieces from 
each one of five units. If pieces are used they shall weigh not less 
than one-third the weight of the whole unit from which they were 
taken and in no case less than 5 lb. The samples shall have had any 
loose particles removed and any rough or jagged edges ground smooth. 

21. Each piece shall be marked so that it may be identified at any 
time with the unit from which it was taken. Markings which do not 
cover more than 5 per cent of the total superficial area of the piece 
shall be used. 

22. Preparatory to the absorption tests, all samples shall be dried 
in a drier or oven at a temperature between 100 and 115° C. (212 and 
239° F.) and weighed at 24-hour intervals until the loss in weight 
does not exceed 1 per cent of the last previous weight. 

23. The balance used shall be accurate to within 0.5 per cent of 
the weight of the smallest unit or piece tested. 

24. The dry weight of the samples shall be obtained after which 
they shall be immersed completely in water at room temperature at 
from 15.6 to 26.7° C. (60 to 80° F.) for 24 hours. ‘The samples shall 
then be weighed while suspended with a metal wire and completely 
submerged in water. They shall be removed from the water and 
allowed to drain for 60 seconds by placing on ?-in. or coarser wire 
mesh, visible surface water being removed with a damp cloth, and 
immediately weighed. 

25. The absorption in pounds per cubic foot is equal to 62.4 times 
the difference between the wet and dry weights divided by the differ- 
ence between the wet and suspended immersion weights, as follows: 


A tion, Ib ft (Wet Weight — Dry Weight) X 62.4 
Niet Weight — Suspended Immersion Weight 
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TENTATIVE SPECIFICATIONS AND TESTS 


A.S.T.M. Designation: D 301 - 31 T 
This is a Tentative Standard, published for the purpose of siting, eriticiem 

and suggestions, and as such is subject to annual revision. 

gis 


IssUED, 1929; REVISED, 1930, 1931. 


1. These specifications cover the material known as soluble S¢°Pe- 
nitrocellulose (also known as soluble cotton), which is shipped wet __ 
to conform to the regulations of the Interstate Commerce Commission. _ 


2S PROPERTIES AND TESTS 


vat 2. (a) Appearance.—The nitrocellulose shall not be discolored and — 
shall be free from lumps and foreign matter, such as charred particles. ets 

(b) Ash.—The ash content shall not exceed 0.30 per cent, calcu- 
lated on the basis of dry-weight soluble nitrocellulose. 

(c) Nitrogen.—The percentage of nitrogen, calculated on the basis 
of dry-weight soluble nitrocellulose, shall be within the limits mutually _ 
agreed upon by the buyer and seller for the particular type of soluble 
nitrocellulose. 

(d) Stability —The stability as determined by the 134.5° C. test 
shall not be less than 25 minutes. 

(e) Consistency (Viscosity).—The consistency shall be within the 
limits mutually agreed upon by the buyer and seller for the particular 
type of soluble nitrocellulose. 

(f) Solubility and Appearance of the Solution.—The solubility and 
appearance of the sample shall be equal to the standard for the par- 
ticular type of soluble nitrocellulose. 

(g) Film Test.—The film test of the sample shall be equal to that 
of the standard for the particular type of soluble nitrocellulose. 

(h) Toluol Dilution Test.—The toluol dilution value of the sample 
shall be equivalent to that of the standard for the particular type of 
soluble nitrocellulose. 


1 Criticisms of these Tentative Specifications and Tests are solicited and should be directed to 
Mr. P. H. Cathcart, Secretary of Comnittes D-1 on Preservative Coatings for Structural — 
105 York S r 

ork St., Brooklyn, N. Y. on 
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Sampling. 3. Samples shall be taken from not less than 10 per cent (at least 

two barrels) of each lot or batch in the shipment. In sampling the 

pane barrels two samples of approximately 1 pt. each shall be taken from 

te two well separated points at least 1 ft. beneath the surface of the 

material in the barrel. These samples shall then be composited to 
oe ah lot or batch in the shipment. 


METHODS OF TESTING | ; = 


4. The percentage of ash shall be determined as follows: 


Weigh approximately 2 g. of the sample in a tared and ignited 

- crucible and dry for approximately 30 minutes at 100° C. Deter- 
_ mine the dry weight of the sample. Moisten the residue with 20 to 
- 30 drops of c.p. nitric acid and heat on a steam bath until the sample 
is decomposed to a gummy mass. [If necessary to complete the 
decomposition, add several additional drops of nitric acid at intervals. 
Then heat the crucible slowly over a bunsen burner or in an electric 
furnace until all volatile matter is driven off. Finally, ignite at red 
heat to constant weight, cool and weigh. ‘yite 
Wt. of ash ‘ 


Percentage of ash 100 


Note.—Danger from inflammable vapor may be avoided by a preliminary 
air drying of the sample in the event that the number of samples being tested or 
the construction of the oven are such as to warrant this precaution. 


NITROGEN 


5. Use the duPont nitrometer! which is illustrated in Figs. 1 to 4. 
Figure 2 (6) shows the universal measuring tube, although the nitro- 
cellulose measuring tube shown in Fig. 2 (a) is preferable for testing 
nitrocellulose. If desired, both measuring tubes may be included in 
the assembly, by replacing the 3-way glass manifold with a 4- away 


manifold. 
; 6. The percentage of nitrogen shall be determined as follows: b 


Nore 1.—The cellulose acetate mask must be worn during the generation and 
measurement of the gas as a precaution in case of an explosion. 
Note 2.—Nitrogen-free c.p. sulfuric acid shall be used. 
(a) Accurately calibrate the measuring tube in the usual manner, 
using mercury as the calibrating liquid. 
(b) Standardize the apparatus using c.p. potassium nitrate 
recrystallized twice from distilled water and then washed with 95-per- 


1 Drawings reproduced by permission from the Standard Specifications for Laboratory Apparatus 
Adopted by the Manufacturing Chemists’ Association of the United States, PartI. 
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cent ethyl alcohol, ground to pass a 100-mesh screen, and dried for _ 
2 to 3 hours at 135 to 150°C. Fill the compensating, measuring and 
reaction tubes and their connections with mercury. Run 20 to 30cc. | 
of 94.5 +0.5 per cent sulfuric acid (see Note 2) into the reaction 
bulb through the cup at the top and let in about 210 cc. of air. 


Ruberoid Covered 


Leveling important 
a 


of Cabinet . Reservoir Bulb. 
Manifold 


. Note: Door 
not Shown 


Sloping False Bottom 
Ruberoid Covered, 


5 
> 


Manifold. 
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& Fic. 1.—General Assembly of Apparatus for Nitrogen Determination. 


Close the stopcocks and shake the bulb well. This desiccates the air 
which is then run into the compensating tube until the mercury is 
about on a level with the 12.50 per cent mark on the measuring tube, 
the two tubes being held at the same height. Then seal the com- 
pensating tube using a small, blow-pipe flame. Accurately weigh 
0.9000 to 1.0000 g. of the potassium nitrate and introduce into the 
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reaction bulb. Wash the cup with 20 cc. of 94.5 +0.5 per cent c.p. 
sulfuric acid (see Note 2) in three or four portions, each portion being 


Lmpor. Important : To be 


+— 


\e--------- 45 approx. --- 


26” approx 


Q 
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Important: Calibrate inthis 
Position so that Mercury 
Meniscus will be thus at 

14.01 Mark which shall 

be equal to 240.36 cc. 


20°C 


Important: Calibratein this 
Position so that Mercury 
Meniscus will be thus at 
the 100 Mark which shall 
be . to 240.36 cc. 
a’ 20°C 


33 “approx. 


(a) Nitrocellulose tube. ‘eda dade! (b) Universal tube. } 

Fic. 2.—Measuring Tubes for Nitrogen Determination. " a 


tle 
run separately into the bulb. During this operation allow the bottom 
stopcock of the reaction bulb to remain open. Then with the bottom 
stopcock still open lower the reservoir bulb to give reduced pressure 


| 
a 
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in the reaction bulb and gently shake the reaction bulb to start the = . e 
decomposition. After the evolution of NO has become slow (it is — = 
extremely important that the bottom stopcock be left open until the 

major part of the decomposition has occurred; otherwise sudden 


Important: to be 
slightly Countersunk 


werd 


Capacity 


approx ; 
325 cc. | 
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Important: 
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‘Important: tobe 
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Fic. 3.—Reaction Bulb. Lewy: 


evolution of gas will burst the bulb scattering acid and glass) lower 
the reservoir bulb until all but 25 cc. of the mercury in the reaction 
bulb is withdrawn, close the bottom stopcock and shake the reaction 
bulb vigorously for 5 minutes. When the reaction is completed allow 


‘ ‘ i 
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Fic. 4.—Compensating Tube, ss 
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the gas to cool for 20 minutes, then transfer the gas to the measuring 
tube. By means of the leveling device make careful adjustment of 
the mercury levels so that the mercury in the measuring tube is at the 
13.85-per-cent mark (the theoretical percentage of nitrogen in potas- 
_ sium nitrate) if exactly a 1.0000-g. sample was used or a proportional 
reading if less was used. Paste a strip of paper on the —— 


bo. 


(5 Standard 
2" Copper Tube Holders, 
13’ long,; Spaced as 
Brass Pad’ Plan Sn. shown, Ends Finished 
Brazed't to Under Side | as shown. 


of Top Drill and Tap for Standard 
Standard Brass Union- Copper Pipe 
Standard Copper Pipe. — Standard $'Pipe Plug,Brass 
and Tap for 2’Standard 
Brass Pipe Plug 


og 


Elevation Section. 


Fic. 5—Copper Bath for Stability Test. 


tube at the level of the mercury and the standardization is ; completed. 
It is advisable to make several check determinations, preferably on 
different days, to insure accurate standardization. Determinations 
should check within +0.01 per cent. 

(c) Roughly dry the soluble nitrocellulose as for the ash deter- 
mination described in Section 4 and weigh a sample of from 1.0 to 
1.5 g. in a weighing bottle. Dry to constant weight at 98 to 102° C. 
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(1 to 14 hours usually suffices) and cool in a desiccator. Transfer to 
the cup of the reaction bulb of the nitrometer; then, using 94.5 
+ ().5-per-cent c.p. sulfuric acid dissolve the sample, withdraw into 
the reaction bulb and rinse the cup into the bulb several times. Use 
a total of 20 cc. of acid for dissolving and rinsing. Complete the 
determination in accordance with the standardization of the apparatus 
described in Paragraph (b) and take a reading after adjusting the 
level of the mercury in the reading tube to the mark on the compen- — 7 Se 
sating tube. The reading divided by the weight of sample gives the = 
percentage of 


babel 


Brass: 


FG. 6.—Brass Condenser for Stability Test Apparatus. 
7. The z shall consist of the following: 
(a) Copper Bath.—Copper bath with copper or brass condenser, 
as shown in Figs. 5 and 6. These baths are usually made to hold a 3 


7 Water Ou Het same as 
Water Inlet 


13 or 15 test tubes. : 
(b) Test Tubes.—Fifteen Pyrex glass test tubes 290 mm. +1 mm. aaa 
in length with an outside diameter of 18 mm. and a wall thickness =~ 
of 1.5 mm. 
(c) Heater.—An electric hot plate for heating the bath. 
(d) Face Mask.—A face mask, so constructed that a heavy piece — 
of clear cellulose-acetate celluloid sheeting protects the face. 
(e) Gloves.—A pair of heavy gloves. Gener 
(f) Pincers for the test valy 
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(g) Thermomeier—A mercury-filled thermometer graduated in 
centigrade degrees, the range being 130 to 140° C. in 0.1° C. Diam- 
eter, 395 in. = 7 in.; over-all length, 18 in. + } in.; length of bulb, 
2% in. = } in.; distance from bulb to first graduation, 83 in. + 3 in.; 
distance from lowest graduation to highest graduation, 43 in. = } in. 
Solid stem, white enamel back. Graduations to be numbered at 130, 
135 and 140° C,. The first and each succeeding 0.5° C. line to be 
longer than the remaining lines. All graduation lines and figures to 
be etched on the stem clear cut and distinct. Reservoir at the top to 
accommodate expansion up to 175° C. Accuracy to be within 0.2° C. 
Over entire scale. 

Solution 8. Methyl Violet Test Paper——Conduct the preparation and dry- 
Required. ing of the methyl violet test paper in a room that is free of &cid 
fumes. Prepare a dye solution. according to the following formula: 


, 
i 

= 


2 


Pararosaniline* (converted to 0.2500 g. 


Distilled water 


* The pararosaniline acetate used in the foregoing formula is made by adding an excess of glacial 

acetic acid to 0.2500 g. of pararosaniline and heating in a porcelain casserole over a steam bath until 
the excess acid is removed. The other ingredients are then added and volume made up to a total of 
100 cc. with 95-per-cent ethyl alcohol. The crystal violet mentioned in the formula may be replaced 
by Methyl Violet N.E. (E.1. duPont de Nemours and Co.) or Methyl Violet 2 B (National Aniline 
and Chemical Co.) 


Place a small quantity of the dye solution into a rectangular glass 
tray that is supported in a tilted position. Slowly draw a quarter 
sheet of filter paper through the solution and up and over the side of 
the dish to remove the excess liquid. The filter paper shall be care- 

__ fully selected and of such properties as to maintain a permanent color 
é when treated. The S and S No. 597 filter paper has been found to 
be the only paper giving consistent results. Holding the sheet hori- 
zontally, wave it gently back and forth for about one minute, then 


vane suspend vertically until dry. When dry, cut into strips 70 by 20 mm. 
and store in a well-stoppered bottle. 

ae. Check each batch of prepared test papers against the papers held as 

standard by testing the same sample of nitrocellulose with both papers. 

a 9. Stability shall be determined by the 134.5° C. stability test, as 


follows: 

Conduct the test in a room that is free of acid fumes. Dried 
nitrocellulose is very inflammable and if ignited by fire, spark or static 
electricity will flare up and shatter the test tube. It is important, 
therefore, that the operator wear the cellulose acetate mask and heavy 
gloves and that the tubes be handled with long pincers. wei 


. 
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ol as -per-cent ethyl alcohol.............sufficient to make-up to 100 cc. 
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Maintain the heating bath at a temperature of 134.5° C. +0.5° C. 
by the use of the required mixture of toluol and xylol. The proper 
mixture is approximately one part toluol and four parts xylol, but the — 
exact proportions must be determined by the “cut-and-try” method. 
If the mixture started with is too high, add more toluol; if it is too © 
low, allow the condenser to run hot until the desired temperature is ~ 
reached. On continued operation the tendency is for the temperature — 
to rise, which should be corrected by adding toluol. zt 
Weigh accurately 2.5 g. of the sample previously dried for 4 to | 
5 hours at 40 to 45° C. or air dried over night followed by a drying | 
for 30 minutes at 40 to 45° C. Shake or press the sample down in 
the test tube so that it occupies the lower two inches of the tube ao iy 
and swab out all nitrocellulose particles, adhering to the inside wall | 
of the tube. Place the methyl violet test paper in the tube so that ee 
its lower edge is 1 in. from the top of the sample in which position 
the paper must remain throughout the test. Stopper the tube with | 
a cork provided with a hole or notch 4 mm. in diameter to allow for 
expansion and contraction of the air in the tube. Place the tube 
containing the sample in the heating bath maintained at a tempera- 
ture of 134.5° C. +0.5° C. The tube must project not less than _ 
5 nor more than 7 mm. above the top of the bath. Beginning at the os E 
end of the first twenty minutes, inspect the tube at 5-minute intervals oe 
by lifting the tube until the methyl violet paper, but not the soluble =| 
nitrocellulose, i is visible above the surface of the bath. Theend point 
is reached when the test paper completely loses its violet color. For AN 
example, if the color is not completely changed in 20 minutes but is fase oe 
completely changed in 25 minutes the stability of the sample eee 
recorded as 25 minutes. 


CONSISTENCY, FILM AND TOLUOL DILUTION TESTS PL : 


SOLUTIONS REQUIRED 
10. The solutions used shall conform to the following formulas: Saintes 
equired. 


FoRMULA FORMULA FoRMULA ForRMULA 
Soluble nitrocellulose (dried at 50° C. to constant A B Cc D 


weight), per cent by weight 20.0 25.0 
Ethyl acetate,* per cent by weight , 16.0 15.0 7 
Denatured alcohol, completely denatured (No. 5, 

188-190 proof), per cent by weight ‘ 20.0 18.75 
Toluol, per cent by 44.0 41.25 


(85 to 88 per cent Grade) (A.S.T.M. Designation: D 302 - 30 T) of the American Society for hedate 7 
Materials.? 
+ Non-corrosive toluol, 2° C. boiling range, including the boiling point of toluene, 110.7° C. “j 
¢ Normal butyl acetate conforming to the requirements of the Tentative Specifications for Normal 
Butyl Acetate (88 to 92 per cent Grade) (A.S.T.M. a D 303 — 30 T) of the American Society ae ah 
for Testing Materials.* 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part Ps 1080 3 1931 Book of A.S. T. M. 
Tentative Standards, p. 363. 
* Ibid., pp. 1082 and 365, respectively. 
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CONSISTENCY 


11. (a) Cylinder.—A glass cylinder 1.0 in. +0.02 in. (25.4 mm. 
+(.5mm.) in inside diameter, 14in.in height, and with marks 10.0 in. 
+0.10 in. (254.00 mm. +2.5 mm.) on the side at points about 2 


12 in. from the top. 


(b) Steel Ball—A steel ball 0.3120 to 0.3130 in. (0.794 cm. 
+(0.001 cm.) in diameter and weighing 2.035 g. +0.010 g. 
12. (a) Consistency (Viscosity)—Consistency is determined by 


putting the soluble nitrocellulose in solution using a standard formula 


and noting the rate at which a standard steel ball drops through the 
solution. 


Formula A, B or C is usually used for determining consistency. 


_ Use Formula A unless the sample gives a viscosity with it of 6 seconds 


ae less, in which case use Formula B, if below 3 seconds in Formula B 
: in use Formula C. The solution of the nitro-cellulose will be completed 


_ mixture by agitating in a tightly-closed container. 
_ cylinder with this solution. 


somewhat more quickly if the alcohol and toluol be added first and 
the mixture be then allowed to stand 5 or 10 minutes before the 
ethyl acetate is added. Completely dissolve the sample in the solvent 
Fill the glass 
Stopper the cylinder, allow to stand 


until alll air bubbles have passed out of the solution and bring to a 


- temperature of 25.0° C. +0.1° C. Place the cylinder in a vertical 


wy re position and release the steel ball at the center of the upper surface 


of the solution and allow it to fall through the solution. The number 


; of seconds required for the ball to pass through the 10-in. column of 


Solubility 
and 
Appearance, 


AD requiring extreme transparency and clarity, use Formula D. 


_ butyl acetate and pour the solution beside a freshly-prepared standard 


solution between the 2 and 12-in. marks on the cylinder, is recorded 
as the consistency of the sample. 


(b) Report.—In reporting the consistency prefix the letter A, B 
or C to the value of the consistency determined in Paragraph (a) in 
order to indicate the solution formula used. 

13. Solubility and Appearance of the Solution.—Compare either 
Formula A, B, C or D (Note) with a freshly-prepared standard solu- 
tion of the same type of soluble nitrocellulose of the same formula. 
Make the comparison in small vials and note the color, turbidity, 
“grain,” and “flock.” 

Note.—Formula A, B or C which was prepared for the consistency determina- 
tion is ordinarily used. When the soluble nitrocellulose is to be used for payee 


Fim TEst 
14, Dilute Formula A, B or C with an equal volume of normal 
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solution, of the same type of soluble nitrocellulose, of the same for- 

mula, on a clean glass plate. Allow to dry in a nearly vertical position © 

in a dust-free atmosphere. Compare the sample with the standard ~ "i 
for undissolved particles, which indicate un-nitrated cotton or impur- > 
ities, and for poor flow and poor gloss. a ie 


15. To 50 cc. of Formula D in a stoppered bottle, add c.p. toluol Toluot Dilu- 
(Note) in small quantities from a burette, shaking well after each "™ Te 
addition. The first permanent separation of soluble nitrocellulose is 
taken as the dilution value and is expressed as a percentage byvolume _ 
of Formula D. 


Nots.—Large quantities of butyl acetate and toluol should be reserved for this 
test to avoid possible variation between different lots. 
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it A.S.T.M. Designation: D 329-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


“properties. 1+ Acetone shall conform to the following requirements: 


not less than 98 per cent dimethyl- 
ketone 
Specific gravity, 20°/20° C....0.791 to 0.799 
Distillation range:¢ apie jad ky 
$7.57" none 
Non-volatile matter........... not more than 0.005 g. per 100 ml. 
miscible without turbidity with 19 
volumes of 60° Baumé gasoline at 
20° C. 
Acidity (free acid as CO,)..... not more than 0.002 per cent, equiva- 
lent to 0.051 mg. KOH per gram of 
sample 
Water solubility.............. miscible with distilled water in all pro- 
portions 
not alkaline to para-nitrophenol 


Potassium permanganate test. .color of added potassium permanganate 
to be retained at least 30 minutes 


* The thermometer used for the distillation test shall conform to the requirements of the Standard 
Specifications for A.S.T.M. Partial-Immersion Thermometer for General Use, —20 to +150° C., 
0 to +300° F. (A.S.T.M. Designation: D 182) of the American Society for Testing Materials.? 


Methods of 2. The sampling and methods of testing shall be conducted in 
Testing. accordance with the Tentative Methods of Sampling and Testing 
Lacquer Solvents and Diluents (A.S.T.M. Designation: D 268 — 31 T) 
of the American Society for Testing Materials.* 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. P. H. 


i: Cathcart, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St.. 
Brooklyn, N.Y. 
2 1930 Book of A.S.T.M. Standards, Part II, p. 1113. 
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TINTING STRENGTH OF WHITE PIGMENTS! 


0% A.S.T.M. Designation: D 332 -31 T 
> 


‘This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931, 
1. This method is intended for determining the tinting strength Scope. 
of pigments and is best used for comparison of standard and sample 
of the same type of white pigment. O} 
riz of) ex 

_ 2. The apparatus shall consist of the following: Apparatus. 

(a) Glass Plate—A glass plate of convenient size, the surface of 
which has been lightly ground with emery flour and turpentine. 

(b) Burette—A weighing bottle or burette for dispensing the oil. 

(c) Spatula.—A spatula with a fairly stiff blade 
10cm. in length and16mm.inwidth, 


wt 


3. The following materials will be required: Materials. 
(a2) A standard white pigment, mutually agreed upon. 
(b) A low-strength, uniform, black tinting material. ia 


Note.—While any uniform, finely-ground, low-strength black pigment may 7 
used, it is advisable to prepare such a pigment from the finest lampblack and the 
finest precipitated calcium carbonate by grinding in a ball mill a mixture of one part 
of the dry lampblack and six parts of the dry calcium carbonate until a uniform 
mixture is obtained which will give check results with several duplicate samples of 
a standard white pigment. 


(c) Bleached linseed oil which has approximately the character- 
istics of pure raw linseed oil. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. P. H. Cathcart, 
Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., Brooklyn, 
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PROCEDURE 


4. The tinting strength of pigments shall be determined as follows: 
(a) Weigh accurately 1 g. of the standard white pigment and a 
_ sufficient amount of the black tinting material to produce a gray paste 
_ which will have a 20-per-cent light reflection when mixed with the oil 
(see Note), and place on the glass plate. Add from the weighing 
bottle or burette an amount of oil sufficient to produce a paste of 
_ medium consistency, work the materials into a smooth paste and then 
_ rub the paste continuously for three minutes with the spatula. 
; Note.—The light reflection may be measured by the Martens photometer or 


other suitable instrument, or by comparison with a paste known to have the specified 
light reflection. 


(6) Treat 1 g. of the unknown sample of white pigment in exactly 
oo the same way as the standard white pigment, using sufficient black 
: tinting material to produce a gray paste which will exactly match the 
; standard gray paste. Sufficient oil shall be used with the unknown 
sample of white pigment to produce a paste with approximately the 
same consistency as the standard gray paste. Various amounts of 
the black tinting material shall be rubbed up with 1-g. portions of the 
peters unknown sample of white pigment until the color of the standard gray 
paste is exactly matched. 

Calculation. 5. The tinting strength of the unknown sample shall be calculated 
oe. from the following formula: 

wt., in grams, of black used with unknown sample 


=). Tinting strength of t= i 
inting strength of pigmen wt., in grams, of Sack wed with 


where T = the empirical tinting strength value given to the standard | 
white pigment. 
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This is a Tentative Standard, published for the purpose of arcade criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1927: REVISED, 1929, 1930, 1931. 


te 
1. These methods cover the sampling and tests to be applied to Scope. 
solvents and diluents for use in the manufacture of nitro-cellulose — 


gaival 


2. (a) The method of sampling specified in Paragraph (6) or (c) Sampling. 
shall be used, according to the special conditions that obtain. 

(6) From Loaded Tank Car or Other Large Vessel —The composite 
sample taken shall not be less than 3 gal. and should consist of small 
samples of not more than 1 qt. each, taken from near the top and 
bottom by means of a metal or glass container with removable stopper 
or top. This device, attached to a suitable pole, shall be lowered to 
the desired depth, when the stopper or top shall be removed and the 
container allowed to fill. 

(c) Barrels and Drums.—At least 5 per cent of the packages in 
any shipment shall be represented in the sample. ‘The purchaser 
may increase the percentage of packages to be sampled at his discre- 
tion, and it is recommended that every package be sampled in the 
case of expensive solvents that are bought in small] quantity. A 
portion shall be withdrawn from about the center of each package 
sampled by means of a “thief” or other sampling device. The com- 
posite sample thus obtained shall not be less than 1 qt. and shall consist 
of equal portions of not less than 3 pt. from each package sampled. 


METHODS OF TESTING 


3. The specific gravity shall be determined by any convenient Specific 
method that is accurate to the third decimal point, the temperature S*#*¥#t¥ 
of both sample and water being 20° C. 

4. The sample and the standard mutually agreed upon by the 
buyer and seller shall be compared in 100-ml. Nessler tubes having 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. P. H. 
Cathcart, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York 
St., Brooklyn, N. Y. 


TENTATIVE METHODS OF TESTING LACQUER 


colorless bottoms and the sides of which are covered with opaque 
paper for the purpose of eliminating sidelight. The tubes should 
be filled to a height of approximately 24.5 cm., and shall be viewed 
from a point directly above the tube, using a white background 
beneath the bottom of the tube. For a solvent to be rated water- 
white, the visible color shall not be darker than a solution of 0.0030 g. 
of potassium bichromate in one liter of water when tested in the 
above manner. 

5. The distillation test shall be conducted in accordance with 
the Standard Method of Test for Distillation of Gasoline, Naphtha, 
Kerosine and Similar Petroleum Products (A.S.T.M. Designation: 
D 86) of the American Society for Testing Materials,! with the fol- 
lowing exceptions: 

(a) The temperature of the end point of the distillation, which 
shall be termed the “‘dry point,” is the temperature observed on the 
distillation thermometer when the last drop of liquid leaves the bottom 
of the distillation flask. The thermometer used shall conform to the 
requirements of either the Standard Specifications for A.S.T.M. 
Partial-Immersion Thermometer for General Use, —20 to +150 °C., 
0 to +300° I’. (A.S.T.M. Designation: D 182)? or the Standard Speci- 
fications for A.S.T.M. Partial-Immersion Thermometer for General 
Use, —5 to +300° C., +20 to +580° F. (A.S.T.M. Designation: 
D 183)? of the American Society for Testing Materials, as specified. 

(b) Observations of volumes of distillate shall be made at the 

__ temperature specified for the individual solvent or diluent under test. 
Non-Volatile 6. Non-volatile matter of solvents and diluents shall be deter- 
a mined as follows: 

One hundred milliliters of the sample shall be placed in a 
weighed porcelain evaporating dish and evaporated almost to dry- 
ness on a steam bath. It shall then be heated in an oven at 100 
to 110° C. to constant weight. ‘The increase in the weight of the dish 
is the non-volatile matter of the sample, which should be expressed 
in grams per 100 ml. 

7. Residual odor shall be determined for all solvents and diluents 
in which residual odor is an important property. Strips of heavy 
filter paper, of the same size and shape, shall be dipped to the same 
depth in beakers or wide-mouthed bottles containing the sample and 
the standard. The filter papers shall be allowed to dry in air at room 
temperature and shall be examined at suitable intervals for difference 
in odor. 


1 1930 Book of A.S.T.M. Standards, Part II, p. 491. lo 
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 g. Five milliliters of the sample shall be transferred to a Water. < or 
100-ml. glass-stoppered cylinder, and 60° Baumé gasoline added in 
5-ml. portions, shaking well after each addition. Bothsample and __ 
gasoline shall be at a temperature of 20° C. when used. Water is Catt 
indicated by turbidity. If turbidity develops, the standard shall P oe 
be tested in the same way and compared. J 26 : 
9. Using a pipette, 50 ml. of the sample shall be transferred to a Acidity. 
small Erlenmeyer flask and titrated with 0.1N KOH in 99-per-cent 
methyl alcohol, using phenolphthalein as an indicator. The weight _ 
_of the sample shall be determined from the specific gravity and the | 
acidity reported as milligrams of KOH per gram of sample and in the | 
case of esters the results are also to be expressed as a percentage by 
weight of the approximate acid. 

10. (a) Alkalinity of solvents and diluents shall be determined 
only when indicated by the results obtained in Section 9. Using a 
pipette, 50 ml. of the sample shall be transferred to a small Erlen- 
meyer flask and titrated with 0.1N H:SOx,, using methyl orange as an 
indicator. The weight of the sample shall be determined from its 
specific gravity and the alkalinity reported as milligrams of KOH 
per gram of sample. 

(b) Alkalinity of Acetone-—To 100 ml. of acetone contained ina 
small Erlenmeyer flask, add 0.3 ml. of 0.01 N HeSO, and 0.5 ml. of + 7 
0.3-per-cent aqueous paranitro phenol. The reaction shall not be "ae 
alkaline to paranitro phenol. 

11. (a) One to two grams of the sample shall be weighed in an Ester Value. 
ampoule, by first weighing the empty ampoule,warming and filling; - 
and then sealing-off and reweighing, The ampoule shall be placed 
in a 200-ml. Erlenmeyer flask which contains approximately oneand 
one-half times the theoretical quantity of 0.5N alcoholic KOH re- 
quired for complete saponification. The ampoule should be broken 
with a stirring rod and the flask connected with a reflux condenser. 

The flask shall then be heated on a steam bath for one to four hours, — 
depending upon the ester being tested. During the heating the so, 
and contents should be shaken frequently, taking the usual precau- ou "" 
tions to lose none of the contents. After the apparatus has cooled, r 
the condenser shall be washed down with distilled water and three 
drops of phenolphthalein added to the contents of the flask as an sheport 
indicator. The contents of the flask shall be titrated with 0.5N HCl, — _ 
Two blanks with alcoholic KOH shall be run along with the sample. 

These blanks should check to the first decimal point. The result shall 

be reported as percentage of ester by weight, allowing in the calcula- 

tions for acidity or alkalinity as determined in Sections 9 and 10. 
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TENTATIVE METHODS OF TESTING LACQUER SOLVENTS 


Optional Method.—One to two grams of the sample shall be 


Corrosion 
Test. 


Apparatus. 


weighed in an ampoule by first weighing the empty ampoule, warming 
and filling, and then sealing off and reweighing (Note). The ampoule 
shall be placed in a pressure bottle of approximately 325-ml. capacity 
(the spring top magnesium-citrate bottle is satisfactory) which con- 
tains one and one-half times the theoretical quantity of 0.5N alcoholic 
KOH required for complete saponification. The ampoule may be 
broken with a glass rod, subsequently washing the liquid adhering to 
the rod back into the bottle. After thorough agitation the bottle 
and contents shall be heated on a steam bath for 1 to 4 hours, de- 
pending upon the ester being tested. After the proper heating, the 
bottle shall be allowed to cool, then opened and the under side of 
the stopper and the sides of the neck washed down with distilled 
water. Three drops of the phenolphthalein solution shall be added 
to the contents of the flask as an indicator. The contents of the 
flask shall be titrated therein with 0.5N HCl. Two blanks with al- 
coholic KOH shall be run along with the sample. These blanks 
should check, on titration, to the first decimal point. The result 
should be reported as percentage of ester by weight, making allow- 
ance in the calculations for acidity or alkalinity as determined in 
Sections 9 and 10. 

Note.—An optional method of weighing the sample is in a small weighing 
bottle, removing the stopper, by means of a glass rod after introduction into the 
pressure bottle, or by agitating the contents of the pressure bottle. 

12. The apparatus for the copper corrosion test shall consist 
of the following: 

(a) Flask.—A 300-ml. flask of chemically-resistant glass with flat 
bottom and vial mouth. 

(b) Glass Condenser.—A 12-in. glass condenser with the diameter 
of the condenser tube not less than in. A cork stopper to connect 
the flask with the condenser. 

(c) Copper Strip.—A copper strip 2} in. by } in. made from 
No. 20 B. & S. gage, cold-rolled, polished copper, approximate thick- 
ness 0.032 in. and having a y,-in. hole, #in. from oneend. A piece 
of soft copper wire about 6 in. in length. 

(d) Water Bath.—A water bath of convenient size and design. 

13. The copper corrosion test shall be made as follows: 

Both sides of the entire copper strip, edges excepted, shall 
be polished with a No. 00 emery cloth and used immediately to 
avoid discoloration by the atmosphere. A 6-in. length of soft copper 
wire shall be fastened through the hole provided near one end of the 
strip, care being taken not to touch the strip with the fingers after 
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polishing. The strip shall be placed in the flask and 200 ml. of the - 
material to be tested shall be added. The material must not con- Ss 
tain separated water and shall be filtered through filter paper if 
necessary to remove water. The flask shall be connected to the © 
vertical reflux condenser by means of a properly bored cork stopper. 
It is absolutely necessary that cork and not rubber stoppers be used, 
in order to avoid contamination of the material by sulfurfromrubber 
stoppers. ‘The copper wire may be allowed to extend into the con- 
denser tube for convenience in removing the strip. Thestrip shall _ 
be completely immersed and should preferably lie flat and touch the _ 
flask only at the ends of the strip. The flask shall be placedinthe 
water bath which should be jus: gently boiling and the flask im- __ 
mersed to the liquid line of the material within the flask. The 
copper strip shall be removed 30 minutes from the time the flask 
was immersed in the bath. Care should be taken not to touch the 
copper strip but to remove it by the wire which has been provided. 
The strip shall not be allowed to come in contact with separated | 
water during any part of the test due to the fact that water causes 
bad local staining of the copper. If it is desired to preserve the - 
strip for future reference it should be dipped immediately in white 
shellac or lacquer. ‘The sheared edges of the test strip shall not be 
used as a basis for judgment; flat surfaces only shall be considered. ; 
14. Sulfur (Hydrogen Sulfide and Sulfur Dioxide) in Benzols, suttur. 
Toluols, and Kindred By-Products.—The qualitative test for hydrogen 
sulfide and sulfur dioxide shall be made at the time of performing the = 
distillation test by hanging strips of moistened lead acetate paperand = 
starch iodate paper on the end of the condenser tube. If the lead | 
acetate paper shows discoloration, H2S is present but not SOx.  — 
this case both papers will usually be discolored. If the lead — . 
paper shows no discoloration but the starch iodate paper develops a — 
blue color, SO: is present but not HS. If neither paper shows discol- __ 
oration, neither H2S nor SO, is present. 
15. Reagents.—The following reagents will be required: Determina- 
(a) Sodium Thiosulfate (0.05 N).—Sodium thiosulfate shall be Srmethyl- 
made up and standardized carefully against K,Cr.O7. For accurate ketone. 
work, standardized burettes shall be used and burette corrections and 
temperature corrections applied. The 50-ml. burettes with Bureau 
of Standards certificates are recommended, both for the standardi- 
zation of solutions and for the actual determination of acetone. 
(6) Iodine (0.1 N).—0.1 N iodine shall be made up and standard- 
ized at the time of making a determination. The standardization 
consists in titrating against the 0.05 NV: Na2S.Os, 50 ml. of iodine mixed 
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with the same amounts of NaOH and H,SQ, as are used in the deter- 
mination of acetone. The titrations are made in triplicate and the 
average of the three with burette and temperature corrections is used 
as the blank in making the calculations. 

(c) Sodium Hydroxide——Normal NaOH shall be made up and 
standardized against 2 NV H2SO,. 

(d) Sulfuric Acid—2 N H,SO, shall be made up and checked 
against normal NaOH and the strength adjusted so that 25 ml. of 
the acid will neutralize 50 ml. of the NaOH. 

(e) Starch Solution.—Stir up 2 to 3 g. of potato starch or 5 g. of 
soluble starch with 100 ml. of 1-per-cent salicylic acid solution, add 
300 to 400 ml. boiling water, and boil the mixture until the starch is 
practically dissolved. Dilute to 1 liter. 

16. Preparation of Sample.—Approximately 1.4 g. of acetone 
shall be carefuly weighed by one of the following methods and made 
up to a volume of 1 liter: 

(a) Glass ampules § to 3 in. in diameter shall be blown and after 
filling with acetone shall be sealed. The exact weight of sample shall 
be determined by the difference in weight of the empty and filled 
ampule. Samples varying in weight more than +0.1 g. from 1.4 g. 
shall be rejected. The glass ampules shall be dropped into 500-ml. 
glass-stoppered bottles containing 200 ml. of boiled distilled water and 
broken by shaking. The capillary stem shall then be carefully crushed 
with a glass rod to allow thorough washing out of the acetone and the 
sample and combined washings made up to 1 liter at 20° C. 

(b) A quick easy method is to weigh out 1.75 ml. of acetone from 
a 2-ml. pipette graduated in 0.1 ml. into a small glass-stoppered weigh- 
ing bottle, conical shape, capacity 12 to15ml. This volume will weigh 
approximately 1.4 g. The weighing bottle shall be inverted and the 
mouth held under the surface of freshly boiled distilled water in a 
1-liter beaker. The stopper shall then be removed under water by 
means of a glass rod with a hook on the end. The bottle shall be 

thoroughly washed out and the water and acetone transferred to a 
_ 1 -liter flask and made up to the mark at 20° C. 

Pel geet 17. Procedure.—Three 25-ml. aliquots from each of three flasks 
prepared in accordance with Section 16 (a) or (0) shall be pipetted into 
separate 750-ml. Erlenmeyer flasks containing 50 ml. each of the 1 V 
NaOH solution. A Bureau of Standards pipette shall be used for 
taking the samples from the flasks. Into each flask while shaking 
constantly shall be run 50 ml. of the 0.1 NW iodine. ‘The flasks shall 
then be stoppered and allowed to stand at about 20°C. (cooling 
necessary in warm weather) for at least 20 minutes. At the end of 
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this time, 26 ml. of the 2 N H2SQ, shall be poured into the first flask 
which shall then be titrated immediately against 0.5 N Na2S.O;. The 
solution shall be acid before any thiosulfate is added; otherwise, the 
determination will be ruined. When the color of the iodffe has almost 
faded out, starch solution shall be added and the titration continued 
until the blue color disappears and the bright yellow color of the 
iodoform suspension is reached. ‘The milliliters of thiosulfate shall 
be read, the burette and temperature corrections applied and the 
corrected reading subtracted from the average corrected blank. Per- 
centage of dimethylketone by weight shall then be calculated from 
the following formula: 


“ine (milliliters of Na,S,O; for blank — milliliters of 
Na,S.O; for sample) N X 0.9675 40 
Weight of acetone taken for dilution 


Note.—The following precautions shall be observed: 

1. Only boiled distilled water shall be used in preparing the solutions and 
throughout the determination. 

2. Standardized glassware shall be used and burette and temperature correc- 
tions shall be applied to all readings. 

3. Weight of sample taken and amount of iodine solution used shall be as speci- 
fied. With these amounts, the 35 to 40 per cent excess of iodine, found to be opti- 
mum for completion of the iodoform reaction will be present. Use of the small glass- 
stoppered bottle described in Section 16 (b) with the 2-ml. pipette insures uniformity 
in the weight of sample taken. 

4. The iodine solution shall be added slowly and with constant shaking. The 
Bureau of Standards calibrated burette with fine tip and delivery time of approxi- 
mately 2 minutes have been found very satisfactory. 

5. A slight excess of acid shall be added just before the titration with thiosulfate, 
Too great an excess will give low results. 


Acetone, per cent by weight = 


and maintained at 25°C., 1 ml. of 0.1-per-cent potassium perman- 
ganate solution shall be added with slight stirring. 


TT Me 


18. To 100 ml. of acetone contained in a 250-ml. Erlenmeyer flask Potassium 
Permanga- 
nate Test. 
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TENTATIVE METHODS OF TESTING NITROCELLULOSE 
CLEAR LACQUERS AND LACQUER ENAMELS! 


Beek: A.S.T.M. Designation: D 333 — 31 T 


~~ This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuUED, 1931. 


Weight per 1. (a) The weight in pounds per U. S. gallon shall be obtained 

came. by multiplying the specific gravity by 8.33. The specific gravity 

_ Shall be determined by any convenient method that is accurate to 

the second decimal place, the temperature of both sample and water 
being 20° C. 

(b) Mobile Liguids.—For sufficiently mobile liquids a convenient 

apparatus is an accurately calibrated volumetric flask. Fill to the 

mark at 20° C. and weigh accurately. Apply the following equation: 


Weight in grams of contents 


Capacity in milliliters 
Viscous Materials —For very viscous materials which cannot 
be conveniently introduced into a volumetric flask, any convenient 
vessel of known capacity may be used. A suitable apparatus is 
described in the Standard Method of Test for Specific Gravity of 
Road Oils, Road Tars, Asphalt Cements, and Soft Tar Pitches 
(A.S.T.M. Designation: D 70) of the American Society for Testing 
Materials.? 

2. The sample and a mutually agreed upon standard shall be 
flowed without thinning, crosswise on a clean 4 by 8-in. glass plate 
and examined for drying and hardening at specified periods such as 
3 minutes, 15 minutes, 1 hour, and 24 hours. The drying shall be 
judged by touching or pressing the films with the finger at approxi- 
mately the same points. 

3. A panel for the color test shall be prepared by pouring the 
sample and a mutually agreed upon standard on an opaque surface 
in such a manner that the two materials shall flow together along 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. P. H. Cathcart, 
Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., Brooklyn, 
N. Y. 


2 1930 Book of A.S.T.M. Standards, Part II, p. 664. 
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adjacent edges. The background shall be a mutually : agreed upon 
material. A preliminary examination may be made after 1 hour, but 
the final examination shall not be made until 24 hours after pouring. 

4. The panel prepared for the color test in accordance with Sec- 
tion 3 shall be examined after 24 hours for gloss. A convenient 
method of determining apparent gloss is to hold the test panel at 
an angle of incidence approaching 180 deg. to a source of artificial 
light and to note the comparative sharpness of the definition of the 
image (for example, the lamp filament). 

5. The sample shall be thinned with the thinner recommended, 
in the proportions recommended. The thinned sample shall be flowed 
on a glass panel and dried in a dust-free atmosphere. The panel 
shall be examined by reflected and transmitted light for pigment 
dispersion and freedom from particles of foreign matter. 

6. The test panel for the print test shall be prepared in a manner 
mutually agreed upon by the buyer and seller. The test panel shall 
be covered with two pieces of ordinary cheesecloth over which shall 
be placed a piece of felt about 34 in. in thickness. A known uniform 
pressure shall then be applied to the felt, over a circular area of at 
least 1 in. in diameter for a given length of time. The time allowed 


for the lacquer to dry before applying the pressure shall be also 


predetermined. 

Tests shall be made under definite, predetermined conditions of 
temperature and humidity or, if this is not possible, a standard shall 
be run at the same time. 

7. The composition of the metal test panel for the bending test, 


geneity, 


Print Test. 


Bending 


the gage thereof and the manner of application of lacquer coating 7° 


applied thereto, shall be mutually agreed upon by the buyer and seller. 
The test shall be made by bending the panel at a uniform rate 
through an angle of more than 140 deg. over a mandrel of mutually 
agreed upon radius. 
8. At least two test panels shall be exposed outdoors on an 
exposure rack, in full sunlight, at an angle of 45 deg. from the vertical 
facing south, wid examined at regular intervals for color, gloss, etc., 


Outdoor 


and compared with a standard panel prepared and exposed in a man- 
ner mutually agreed upon by the buyer and seller. » 3d finde 
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This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED, 1930; REVISED, 1931. 


ve} 
1. This method is intended for the determination. of the vapor 
pressure of natural gasoline. 


APPARATUS 


2. The vapor-pressure bomb consisting of two sections or cham- 
bers, an upper section or air chamber and a lower section or gasoline 
chamber, shall conform to the following requirements: 

(a) Air Chamber——The upper section or air chamber, shall be 
a cylindrical vessel 2 to 2} in. in diameter and 10 in. = } in. in 
length, inside dimensions. In one end of the air chamber a j-in. pipe 
thread shall be tapped, to receive the gage coupling, shown in Fig. 1. 
Other means of connecting the air chamber with the pressure gage 
may be employed, provided the requirements of Paragraphs (d) and 
(e) are fulfilled. In the other end of the air chamber an opening 
approximately } in. in diameter shall be provided for purposes of 
coupling with the gasoline bomb. The nature of this opening will 
depend upon the method of coupling employed. The air chamber 
must drain completely from either end when held in a vertical 
position and for this reason the ends may be slightly convex. 

(b) Gasoline Chamber for Sampling Materials at Atmospheric 
Pressure.—The lower section or gasoline chamber, shown in Fig. 1 (a), 
shall be a cylindrical vessel of the same inside diameter as the air 
chamber and 23 in. + 7¢ in. in inside length. In one end of the 
gasoline chamber an opening approximately 4 in. in diameter shall be 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. R. P. Anderson, 
Secretary of Committee D-2 on Petroleum Products and Lubricants, 250 Park Ave., New York City. 
This method is essentially the same as that contained in the Interstate Commerce Commission 
Regulations for the ber mg of Explosives and Other Dangerous Articles by Freight and 
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provided for purposes of coupling with the air chamber. The nature 
of this opening will depend upon the method of coupling employed. 
The other end of the gasoline chamber shall be completely closed. The 
gasoline chamber must drain completely when inverted and for 
this reason the top may be slightly convex. = 
ody 


Standard 
gHole" Pipe--» 


Both Ends “a 


2"Standard| : 
Pipe--> Gage Coupling 
Detail 


x2 "Nipple, make tight 
Nipple 4 %3 Bushing 36 4 Close Nipple, 
make tight 


Weld Weld z Plate, Both Ends 


Id 2x1" Paden” 
pod 


(a) For Sampling by Immersion. (b) For Sampling Under Pressure. 


Fic. 1.—Vapor Pressure Bomb. 


(c) Gasoline Chamber for Sampling Materials Under Pressure.— 
For testing natural gasoline where it is impracticable to obtain a 
sample by immersing the gasoline chamber in the liquid,asforexample, = 
gasoline in pressure storage or gasoline being transported by pipeline, =o __ 
the gasoline chamber shall conform to the requirements specified in 
Paragraph (5) except that a }-in. needle valve shall be attached near 
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the bottom and a 3-in. gate valve shall be introduced in the coup! 
ing between the chambers as illustrated in. Fig. 1 (0). 

(d) Method of Coupling Air and Gasoline Chambers.—Any method 
of coupling the air and gasoline chambers may be employed, for ex- 
ample, a simple screw union or a clamp. The sole provision in this 
respect is that the assembly shall be free from leaks under the condi- 
tions of test. Responsibility for freedom from leaks rests with the 
user. 

(e) Volumetric Capacity of Air and Gasoline Chambers.—The ratio 
of the volume of the air chamber to the volume of the gasoline chamber 
shall be between the limits of 3.8 and 4.2. To determine the volume 
of the air chamber, insert a }-in. plug in the gage coupling, invert the 
chamber, fill with water up to and including the portion of the coupl- 
ing device attached permanently to the air chamber and then care- 
fully measure the volume of water. To determine the volume of the 
gasoline chamber fill with water up to and including the portion of 
the coupling device attached permanently to the gasoline chamber, 
and then carefully measure the volume of water. 

Pressure 3. The pressure gage shall be a standard Bourdon type spring 
Gage. gage 43 to 53 in. in diameter. The range of the gage used shall be 
governed by the vapor pressure of the sample being tested, as follows: 
For those samples with a vapor pressure not in excess of 12 Ib. per sq. 
in. absolute at 100° F. the gage shal! have a 15-lb. scale. For those 
samples whose vapor pressures are between 12 and 45 lb. per sq. in. 
absolute at 100° F., the upper limit of the scale of the gage shall not 
be less than 45 nor more than 60 lb. Gages shall be checked frequen- 
____ tly and adjusted if found in error. 
Water Bath. 4. The water bath shall be of such dimensions that the vapor- 
pressure bomb may be immersed to the bottom of the pressure gage. 
_ ‘Means for maintaining the bath at a constant temperature of 
: spies 100° F = 0.5° F. should be provided. 
‘Ceumectines, 5. (a) All permanent connections may be made tight by solder- 
ing or tinning. 

(6) Special threads or other suitable means may be used in 

making the connection between the two chambers in order to obtain 
5 a tight connection without the use of a wrench. 


G6 
PROCEDURE 


Filling the 6. (a) Sampling Tank Cars and Open Tanks.—The empty gaso- 
Gasoline line chamber, Fig. 1 (a), shall first be immersed in the tank or con- 


Chamber. tainer of the liquid to be tested and allowed to fill while being raised 


and lowered through the liquid. This first filling is for the purpose 
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of thoroughly washing the chamber, which should then be emptied. _ 
The chamber shall then be refilled in the same manner, care being © _ 
exercised to see that it is completely filled with the liquid. pe 
(b) Sampling Systems Under Pressure-—The gasoline chamber © 
equipped with valves, top and bottom, Fig. 1(0), shall be used. 
Before drawing the sample, the liquid section of the gasoline 
chamber shall be cooled to a temperature as low as or lower than 
that of the gasoline to be tested. The sample shall be taken as follows: 
Close both valves and connect the gasoline chamber to the tank, 
pipe line, or other receptacle holding the liquid to be tested, by means 
of the lower valve of the chamber. The sample must be taken at a 


TABLE I.—TEMPERATURES TO WHICH GASOLINE AND GASOLINE CHAMBER SHALL 
BE roncend BEFORE POURING SAMPLE. 


jeod 
APPROXIMATE votew bw TEMPERATURE OF SAMPLE AND 
VAPOR PRESSURE 1 od CHAMBER WHEN PourING, 
oF SAMPLE, LB. DEG. Faur. + 5° F. 
bai 
vlod 
ih 
ade 
place which will ensure that a representative sample of the gasoline 
is being obtained. 
With the upper valve closed, open the valve on the tank or pipe 
line and then open the lower valve on the gasoline chamber, allowing 
full tank or line pressure to be exerted on the chamber. Open slightly 
the upper valve of the chamber and allow gasoline to escape until a 
volume equal to at least twice the capacity of the gasoline chamber 
shall have been displaced. This procedure insures the removal of all 
air from the chamber. The operation of purging should be accom- 
plished without allowing the pressure in the chamber to drop below 
that of the tank or line. After filling the gasoline chamber, close 
both top and bottom valves in the order mentioned, and disconnect 
the chamber from the tank or pipe line. After disconnecting the gaso- 
line chamber, attach it to the air chamber immediately; and immedi- _ 
ately open the upper valve of the gasoline chamber. If the air cham- 
ber is not immediately attached, the gasoline chamber should be kept == 
chilled to prevent rupturing due to expansion of its contents. 7 
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(c) Sampling by Pouring.—A sample shall not be transferred to 
the gasoline chamber by pouring unless it is impossible to obtain it 
by either of the methods described in Paragraphs (a) and (6). When 
this is the case both the liquid and the gasoline chamber shall be 
cold enough so that no appreciable change in composition of the 
sample occurs during the pouring. Table I gives the maximum pour- 
ing temperatures for gasolines of various vapor pressures. The re- 
sponsibility for errors incurred by pouring rests solely with the oper- 
ator. Pouring shall not be used in referee tests. 

(d) Sampling by Water Displacement.—It is recommended that 
transfer by water displacement be used when the methods described 
in Paragraphs (a), (b) and (c) cannot be employed. 

7. Prior to each test the air chamber, from which the gage has 
been removed, shall be thoroughly purged of any gasoline vapors that 
may remain from a previous test. The purging may best be accom- 
plished by filling the air chamber with warm water (90 to 100° F.) 
and allowing it to drain. ‘This operation shall be repeated at least 
five times. If the air chamber is purged some time before the test is 
made, it should be rinsed with water (temperature optional) just 
before the test is started. Prior to each test, the gage should be shaken 
to dislodge gasoline that may remain from a previous test. The gage 
shall then be attached to the air chamber. 

The temperature of the air and water vapor in the air chamber 
shall be determined by inserting a thermometer of suitable range and 
accuracy inside the chamber just before making the connection with 
the gasoline chamber. The thermometer shall be allowed to remain 
in the air chamber for not less than 5 minutes before the temperature 
is read. This temperature reading shall be recorded as the “initial 
air temperature.” It is necessary that the initial air temperature 
shall be the actual temperature of the air in the air chamber when 
attached to the gasoline chamber. Immediately, after determining 
the initial air temperature, the air chamber with gage in place shall be 
attached tightly to the gasoline chamber containing the sample to 
be tested (see Section 6). Ifa threaded coupling is employed, a little 
shellac or other suitable sealing material on the threads may assist in 
making a tight connection. 

The vapor-pressure bomb shall then be turned upside down and 
shaken vigorously in this position. This operation should be repeated 
several times. The bomb shall then be immersed at least up to the 
bottom of the pressure gage in the water bath, which shall be held at 
a constant temperature of 100° F.+0.5° F. While the bomb is 
immersed in the bath, the apparatus shall be closely observed for 
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leaks. The coupling device is normally i in the liquid section of the 
apparatus and because it is most in use, shall be given meron 


attention. Liquid leaks are more difficult to detect than vapor leaks. 


bomb shall be withdrawn from the bath, inverted, shaken vigorously 
and replaced in the bath. Thereafter, at intervals of two minutes, the 
bomb shall be withdrawn from the bath, inverted, shaken vigorously _ 
and replaced in the bath. These operations shall be done quickly to ver 
avoid cooling the bomb and its contents. 
Prior to each removal of the bomb from the bath, the gage read- 
ing shall be observed. The gage should be tapped lightly prior to 
each reading. The temperature of the bath shall also be closely ob- 
served to make certain that it is within the specified limits. When 


TABLE II TO Convert UNCORRECTED VaPor PRESSURES TO 


Correction factor = 100 +1 — (Pj00 — P) 


where ¢ = the air chamber temperature at beginning of test, deg. Fahr. 
P,; = the vapor pressure of water, lb. per sq. in., at ¢° F. 
Pio09 = the vapor pressure of water, lb. per sq. in., at 100° F. 
14.4 = the atmospheric pressure in Ib. per sq. in. 


InitT1aL Arr InitT1at Arr IniT1aL 
TEMPERATURE, CORRECTION TEMPERATURE, CORRECTION, TEMPERATURE, CORRECTION, 
DEG. LB. pec. Faure. 


COOH N WW 


consecutive gage readings thus observed become constant the value 
of the reading shall be recorded as the “uncorrected vapor pressure” 
of the sample under test. 
8. To calculate the “Reid vapor pressure” of the sample under Calculations. 
test, the “uncorrected vapor pressure” must be corrected for the 
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a “ change in the pressure of the water vapor and air in the air chamber 

due to the differences between the “initial air temperature” and the 

temperature of the bath. Table II shows the corrections to apply 

for “initial air temperatures” ranging from 32°F. to 110° F. This 
corrected value shall be recorded as the “Reid vapor pressure.” 

NoTe.—Example: If the initial air temperature is 82° F: and the uncorrected 


vapor pressure is 24.6 lb., the Reid vapor pressure is 24. 6 lb. minus 0.9 Ib. or 
23.7 Ib. 


Due to the fact that the atmospheric pressure provided in the air 
chamber counteracts the external atmospheric pressure, the only 
pressure acting internally on the pressure gage is the absolute vapor 
pressure of the liquid in the bomb so that the gage reading is the abso- 
lute vapor pressure of the liquid in pounds per square inch at 100° F. 
For purposes of brevity the “Reid vapor pressure”’ shall be recorded 
in pounds, without reference to temperature used in the test or to 
unit of surface. 

9. With proper care and attention to detail, duplicate results 
obtained for Reid vapor pressure values should not differ from each 
other by more than 0. 5 Ib. 
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TENTATIVE DEFINITIONS OF TERMS RELATING TO 
Designation: D 288 - 31 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
IssuED, 1928; REVISED, 1931 


Crude Petroleum.—A naturally occurring mixture, consisting pre- 
dominantly of hydrocarbons, and/or of sulfur, nitrogen and/or 
oxygen derivatives of hydrocarbons, which is removed from the 
earth in liquid state or is capable of being so removed. 

Note.—Crude petroleum is commonly accompanied by varying quantities 
of extraneous substances such as water, inorganic matter and gas. The re- 
moval of such extraneous substances alone does not change the status of the 
mixture as crude petroleum. If such removal appreciably affects the compo- 
sition of the oil mixture, then the resulting product is no longer crude petroleum. 

Topped Crude Petroleam.—A residual product remaining after the _ 
removal, by distillation, or other artificial means, of an appreci- 
able quantity of the more volatile components of crude petroleum. 

Weathered Crude Petroleum.—The product resulting from crude petro- 
leum through loss, due to natural causes, during storage and 
handling, of an appreciable quantity of the more volatile com- 
ponents. 

Benzine.—This term is archaic and misleading and should not be used. 


Petroleum Naphtha.—A generic term applied to refined, partly refined 
or unrefined petroleum products and liquid products of natural 
gas, not less than 10 per cent of which distills below 347° F. 
(175° C.) and not less than 95 per cent of which distills below 
464° F. (240° C.), when subjected to distillation in accordance 
with the Standard Method of Test for Distillation of Gasoline, 
Naphtha, Kerosine, and Similar Petroleum Products (A.S.T.M. 
Designation: D 86) of the American Society for Testing Materials. 

Note.—The ‘“‘naphthas” used for specific purposes such as cleaning, 
manufacture of rubber, manufacture of paints and varnishes, etc., are made 


to conform to specifications which may require products of considerably greater 
volatility than that set by the limits of this generic definition. 


1 Criticisms of these Tentative Definitions are solicited and should be directed to Mr. R. P. Ander- 
son, Secretary of Committee D-2 on Petroleum Products and Lubricants, 250 Park Ave., New York 
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Gasoline—A refined petroleum naphtha which by its composition is 
suitable for use as a carburant in internal combustion engines. 


Petroleum Spirits (White Spirits).—A refined petroleum distillate with 
a minimum flash point of 70° F. (21° C.) determined by the Tag 
“f Closed Tester in accordance with the Standard Method of Test 
_ for Flash Point of Volatile Flammable Liquids (A.S.T.M. Designa- 
tion: D 56) of the American Society for Testing Materials or 
by the Abel Tester, with volatility and other properties making 
it suitable as a thinner and solvent in paints, varnishes and 

similar products. 


Note.—The term “turpentine substitute” as applied to petroleum spirits 
is to be condemned as false and misleading. The term “mineral spirits” 
which is frequently used in the paint and varnish industry is a misnomer as 
it includes within its scope not only petroleum products, but other hydrocarbon 

mixtures, such as coal-tar distillates. In Great Britain the term “‘ petroleum 
spirits” is applied to a very light hydrocarbon mixture having a flash point 


below 32° F. (0° C.). 


Kerosine—A refined petroleum distillate having a flash point not 
below 73° F. (23° C.), as determined by the Abel Tester (which 
is approximately equivalent to 73° F. (23° C.) as determined by 
the Tag Closed Tester, A.S.T.M. Standard Method D 56) and 
suitable for use as an illuminant when burned in a wick lamp. 


OL Note.—In the United States of America local ordinances or insurance 
Dou regulations require flash points higher than 73° F. (23° C.), Tag Closed Tester. 


Gas Oil.—A liquid petroleum distillate having a viscosity intermediate 
_ between that of kerosine and lubricating oil. 


al” 


hot Note.—It should be understood that oils, other than gas oil as defined 
_ above, may be and are used in the manufacture of gas. 


Fuel Oil—Any liquid or liquefiable petroleum product burned for the 
generation of heat in an industrial or household furnace or fire- 
box, or for the generation of power in a diesel engine, exclusive 
of oils with a flash point below 100° F., Tag closed tester, and 
~~ oils burned in cotton or wool-wick burners. Fuel oils in common 
use fall into one of four classes: (1) residual fuel oils, which 
are topped crude petroleums or viscous residuums obtained in 
refinery operations; (2) distillate fuel oils, which are distillates 
derived directly or indirectly from crude petroleum; (3) crude 
petroleums and weathered crude petroleums of relatively low 
commercial value; (4) blended fuels, which are mixtures of two 
or more of the three preceding classes. 
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Tar, Pitch—These terms shall not be applied to petroleum products. 

Petroleum Lubricating Grease.—A combination of a petroleum product 
and a soap or a mixture of soaps, suitable for certain types of 
lubrication. 

Oil-Shale-——A compact rock of sedimentary origin, with an ash con- 
tent of more than 33 per cent and containing organic matter 
that yields oil when destructively distilled but not appreciably 
when extracted with the ordinary solvents for petroleum. 

Crude Shale Oil.—The oil obtained as a distillate by the destructive 
distillation of oil-shale. 

End Point.—The highest temperature reading observed on the dis- 
tillation thermometer during the distillation procedure con- 
ducted in accordance with the Standard Method of Test for 
Distillation of Gasoline, Naphtha, Kerosine and Similar Petro- 
leum Products (A.S.T.M. Designation: D 86) of the American 
Society for Testing Materials. 

Engine Distillate—A refined or unrefined petroleum distillate similar 
to naphtha, but often of higher distillation range. 

Tops.—The unrefined distillate obtained in topping a crude petroleum. 
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TENTATIVE METHODS OF TESTING ASPHALT ROLL- 

ROOFING SURFACED WITH FINE TALC, GRANULAR 
‘TALC, OR MINERAL GRANULES; ALSO ASPHALT 
SHINGLES SURFACED WITH MINERAL GRANULES! 


A.S.T.M. Designation: D 228-31T 


_-‘This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE, 1925; ADOPTED, 1927; REISSUED AS TENTATIVE, 1930; 
REVISED, 1931. 


1. These methods cover the examination of roofings and shingles 
composed of roofing-felt, saturated and coated on both sides with 
asphalt, and surfaced on the top with either powdered or granulated 
mineral matter, and on the under side with powdered mineral matter. 

 ‘Dypes of 2. Asphalt roll-roofings and shingles may be divided into two 
a and types, as follows (see Fig. 1): 
— Type X.—A layer of felt saturated and coated with bituminous 
matter having the surface coatings dusted with fine mineral matter 
(for example, talc). This type embraces what is commercially known 
as “smooth-surfaced roll-roofing.” 

Type Y.—This type is similar to Type X, but with a top surfacing 
of either (1) coarse mineral matter (for example, granular slate) em- 
bracing what is commercially known as “mineral-surfaced roll-roofing”’ 
and “mineral-surfaced shingles; or (2) moderately coarse mineral 
matter (for example, granular talc) embracing what is commercially 
known as “‘roll-roofing surfaced with granular talc.” 


SAMPLING 

3. From each shipment or portion thereof representing a product 
of the same kind, class, and weight, a number of rolls or bundles shall 
be selected at random, equivalent to one-half the cube root of the total 
number of rolls or bundles included in the lot, except that in lots of 
1000 or less, five rolls or bundles shall be taken. If the cube root, as 
calculated, proves to be a fractional number, it shall be expressed as 
the nearest higher whole number. For convenience, the following 
table is given, showing the number of samples to be selected from ship- 
ments of various sizes. 


! Criticisms of these Tentative Methods are solicited and should be directed to Mr. Prévost 
Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, ms 
Second Ave., New York City. f Pig 
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PACKAGES IN NUMBER OF PACK- PACKAGES IN NUMBER OF PACK- menialM oy 
SHIPMENT AGES SELECTED SHIPMENT We 


Up to 1000 5 833 to 8 000 it .pa 85 
1001 to 1728 8 001 to 10 648 
1729 to 2744 10 649 to 13 824 
2745 to 4096 13 825 to 17 576 
4097 to 5832 17 577 to 21 952 
ie DETERMINATION OF SIZE AND WEIGHT i 
Smooth-roll and Mineral-Surfaced Roll-Roofing 
4. Each roll selected shall be weighed to the nearest } Ib. The Packing 
wrappers, packing material, nails, and cement from each roll shall be sen, 
Cement. 
Fine Dusting tinish te 
Top Bituminous Coating 


> 
a 


Bituminized fe/t 


slat 
| 


Fic. 1.—Construction of Two Types of Asphalt Roll-Roofing and Shingles. 


weighed together to the nearest } lb. and the average weight thereof éciaail 
per “square” shall be recorded. “The quantity and character of nails encod 
and cement shall be recorded. anisetrod 

5. Each roll shall be unwound and the workmanship and finish weight ot 
of the roofing observed. Record the weight of any loose surfacing ral 

g- 
that may fall off in so doing. 

6. The length and width of each roll shall be measured to the area. 
nearest }-in., and the square feet of material contained in each roll natal 
shall be calculated. From these values, the average area ofthe rolls = © 
examined shall be calculated. 
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Minimum 
Weight per 
108 sq. ft. 


Average 
Weight per 
108 sq. ft. 


Selecting 
Average 


Weight Rolls. 


Weight of 

Packing 

Material. 


Weight of 
Loose 
Surfacing. 


Net Weight 
and Area, 


Minimum 
Weight per 
108 sq. ft. 
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7. From the above the net weight, exclusive of loose surfacing, of 
roofing per 108 sq. ft. contained in each roll shall be calculated and the 
minimum weight per 108 sq. ft. recorded. This shall be regarded as 
the minimum weight per 108 sq. ft. of the lot. 

8. The average weight per 108 sq. ft. for the rolls examined shall 
be calculated. This shall be regarded as the average weight per 108 
sq. ft. of the lot. 

9. From the rolls examined, the one whose weight per 108 sq. ft. 
is nearest the average weight of the lot shall be selected. The first 
convolution or two shall be unrolled, and with a knife and straight 
edge, the sheet shall be cut across at right angles to the edges. A 
section measuring exactly 30-in. in the direction of the roll’s length 
shall then be removed. The width of this section shall be measured 
to the nearest 3;-in. and weighed, neglecting any loose surfacing. The 
weight i in pieialls per 108 sq. ft. shall then be calculated from the follow- 
ing formula: 

Weight of 30-in. section in ounces Xan iJ 


Pp 108 sq. ft. = 
ounds per 108 sq Width of 30-in. section in inches x 324 


The weight so determined shall check within 1.5 per cent, the average 
weight per 108 sq. ft. of the lot (Section 8). If this sample fails to 
check, then additional samples shall be cut from the same roll, until 
one is obtained which does and this sample shall be kept for further 
examination as described in Sections 19 to 25. 


Note.—As a referee method, or in case any dispute arises regarding the proper- 
ties as may be ascertained from the particular sample selected, a 30-in. sample shall 
be taken and examined separately from each roll sampled in Section 3. 

(B) Shingles Surfaced with Mineral Granules as) 


10. Each bundle selected shall be weighed to the nearest } 1 Ib. 
The packing materials shall be weighed to the nearest } Ib. and the 
weight recorded separately for each bundle. The average weight of 
packing material per “‘square”’ shall be recorded. 

11. The shingles in each bundle, a, shall be counted and the work- 
manship and finish of the shingles shall be observed. Record the 
weight of any loose surfacing that may fall off in so doing. 

12. From the above. the net weight of each bundle, exclusive of 
loose surfacing, shall be calculated, }. The dimensions of two repre- 
sentative shingles shall be accurately measured and the net area of 
material in each shingle calculated in square feet, c. 

13. The area in square feet of material contained in each bundle 
(a X c) shall be calculated. The net weight of roofing material per 


4 
Rooting 


108 sq. ft. contained in each een 


b 


axc 
and the minimum weight per 108 sq. ft. recorded. This shall "ate east 
regarded as the minimum weight per 108 sq. ft. of the lot. ag he 

14. The average weight, d, per 108 sq. ft. for the bundles examined ‘nel 
shall be calculated. This shall be regarded as the average weight per tos eq ft. 


108 sq. ft. of the entire shipment. Loe 33 


average weight per shingle( ) shall be calculated. 


ee From the bundles selected, a definite number of representa- Selecting 
tive shingles whose weight per 108 sq. ft. shall fall within 1.5 per cent Weight 
of the average weight ascertained in Section 14 shall be taken for Shingles. 
further examination in accordance with Sections 19 to 25. The num- pace Cot ee 
ber of shingles so selected shall represent as closely as possible 6 sq. ft. 2 
of material, and shall be selected as far as possible from different oe Rs 
bundles. | 
Norte.—As a referee method, or in case any dispute arises regarding the proper- aes 
ties as may be ascertained from the particular sample selected, then asimilarsample = 
shall be taken from each bundle of shingles selected in accordance with Section3and 
examined separately. 


DETERMINATION OF PLIABILITY OF SMOOTH ROLL-ROOFING AND 
MINERAL-SURFACED ROLL-ROOFING 


16. With a photographic trimmer, ten strips shall be cut from a 
sample of roofing, each 1 in. in width and 8 in. in length, five stripsin 
the direction of the fiber grain, and five across the grain. These strips ge 7 
shall be immersed in water at 77° F. (25° C.) for 10 to 15 minutes, after ae : 


through an angle of 90 deg. over a rounded corner of 4 

exactly two seconds without exerting any strain upon the test oe 

other than that required to keep it in contact with the rounded tah 

and to avoid kinking. us 
A block of wood 3 in. square by 2 in. thick with rounded corners Ei 

of the dimension specified shall be used in making this test. ote 
_The strips of exposure side UP, shall be held by hand tight 


strip shall then be path over the rounded corner of specified radius ce = 
with the other hand. 

Surface ruptures aggregating more than } i 
direction shall be considered a crack. 
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DETERMINATION OF BEHAVIOR ON HEATING 


Behavior 17. Two strips shall be cut from the sample of roofing or inline 

pes each approximately 8 by 8in. They shall be weighed and then sus- 

_ pended vertically, in the same direction as the material would be 

py applied to the roof, in the center of an air-oven maintained at 176° F. 

ae a + 5° F. (80° C. + 3° C.) by means of a thin wire fastened through 

holes punctured near one edge. The internal dimensions of the oven 

_ shall not be less than 12 by 12 by 12-in. An electrically- heated oven 

Lees _ is recommended. The thermometer shall be inserted in the oven to 

. iceot ol? such a depth that its bulb will be in line with the center of the speci- 

eae mens. The strips shall be maintained at the prescribed temperature 

for exactly two hours, then cooled, in a desiccator, and each specimen 

_ weighed. The average loss shall be calculated as a percentage, Any 

iw in appearance of the specimen shall be recorded, such as flowing, 

blistering, or the coatings; also sliding of gran- 
ular surfacing. 


SEPARATION OF THE ROOFING OR SHINGLES INTO THEIR 
COMPONENT PARTS 


Composition. 18. The mineral matter, bituminous matter and fibrous matter Ht 


_ may be distributed | in the following manner: 


A. Mineral Matter 


Fine Mineral Matter finely ground 
tale or mica), Type X (on top and bottom); 
also Type Y (on bottom only). 

Moderately Coarse Mineral Matter (for example, — 
coarsely ground talc), Type Y (on top only). iv 

Coarse Mineral Matter (for example, crushed 


| only). 

. Admixed with the top) 
coating (Types X and | May or may not be present. If present, con- — 
Y) 


. Admixed with the bot-{ ple, clay, silica, limestone, slate flour, shale, _ 
tom coating (Types X etc.). 


. Ash present in desaturated felt (that is, ash on incineration). 


B. Bituminous M alter’ 
I—Contained in the top coating. Abe Sas 
II—Contained in the bottom coating. 
of the felt. 


C. Fibrous Maiter 
I—The desaturated felt. 


slate, crushed brick or tile) Type Y (on top 


sists of very fine mineral matter (for exam- __ 


fan 
ss, Embedded in the top 
JIT. Embedded in the bottom 
$55, 
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19. The test strips for the separation of prepared roofing ind Test Strips 
shingles into their component parts shall be prepared as follows: protien 3 
From the samples representing the average weight obtained in ing and 
Sections 9 and 15 a number of strips shall be cut, each measuring —— 

approximately 2-in. in width by 8 in. in length. These shall be 
weighed, the length and width measured to within 1 mm. or 3; in., 
and the weight calculated per 108 sq. ft. Any of the 2 by 8-in. strips 
whose weight varies more than 1.5 per cent from the average weight My 
of the shipment as determined in Sections 8 and 14, shall be rejected, 


and the remaining strips shall be retained for further examination. = © 


Note.—If a strip is cut to exactly 2 by 7.46 in. its weight in grams divided by a 
two gives directly the weight in pounds per 108 sq. ft. 


20. Eight of the 2 by 8-in. strips shall be extracted with benzol, Moisture- 
chloroform, or carbon disulfide in a suitable extractor or centrifuge, a 
and the extraction continued until the drippings have become colorless. 

The desaturated felt shall be removed from the extractor, being careful 
not to lose any adhering mineral matter, placed in a tared weighing 
bottle provided with a ground-glass stopper, heated in a ventilated 
oven at 225° F. = 5° F. (107° C. + 3° C.) for 30 minutes, the stopper 
inserted, then cooled and weighed. The heating shall be repeated 
until the weight of the felt remains constant as determined by two 
consecutive weighings taken not less than 10 minutes apart, which 
shall show a further loss of not more than 0.1 per cent. Any adhering 
mineral matter shall be brushed off the felt, weighed and retained for 
further examination. The weight of said adhering mineral matter 
shall be deducted to obtain the weight of the moisture-free felt. Total 
mineral matter obtained shall be weighed and recorded for check of 
later tests. From the weights so obtained and the respective areas of 
the strips of desaturated felt, the weight of moisture-free felt shall be 
computed in pounds per 108 sq. ft., from the following formulas and 
the results averaged: ts 
Weight of moisture-free felt in grams 


— per 108 sq. ft. X 221.2 } 
~ Area of the stripsin square centimeters = 


Weight of moisture-free felt in grams 


Pounds per 108 sq. ft. = 34.3 
Pounds per Area of the strips in square inches 
NotTEe.—The desaturated felt may be examined to determine the percentage of 
various fibers contained therein by the Tentative Methods of Analysis of Roofing Felt 
for Fiber Composition (A.S.T.M. Designation: D 272-29 T) of the American 
Society for Testing Materials. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 724 (1929); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 584. 
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Moisture- 
Free Felt 


(A-VD. 


Bituminous 
Saturation 
(B-III) in 
Moisture- 
Free Felt. 


21. The desaturated felt obtained as described in Section 20 shall 
be cut into squares about 2 cm. on each side and thoroughly 
mixed. Pieces amounting to about 10 g. shall be taken at random and 
dried at 225° F. (107° C.) for 30 minutes. They shall be cooled in a 
desiccator, accurately weighed and then incinerated in a weighed 
crucible either over an open flame or in a muffle until all the carbon 
has been consumed, and weighed. The percentage of ash shall be 
calculated on the basis of the moisture-free felt. 

22. (a) From the 2 by 8-in. strips, cut 40 strips about ? by 2 in. 
and weigh, this being a convenient size to handle. These strips shall 
then be separated into three horizontal sections. The small arrows 
a and 3, to the left of the various types of roofing illustrated in Fig. 1, 
indicate approximately where the layers should be separated. The 


_ top bituminous coating, with the embedded mineral matter, shall be 


removed first. 


Note.—The purpose shall be to remove the entire coatings with some of the 


‘si saturated felt adhering and no coatings left on the central section of saturated felt. 


The operator may accomplish this in any way that is most convenient. Care shall 


_ be taken to preserve the mineral surfacing with the layers to which it belongs if it 


becomes detached during the operation. 


(b) These three horizontal sections thus obtained shall be weighed 


separately and the total weight should agree within 1 per cent with the 
_ original weight of the strips which have been separated. The saturated 


felt (middle section) shall be extracted with benzol (boiling point 
80 to 82° C.) or c.p. carbon disulfide, in a suitable extractor or centri- 
fuge and the extraction continued until the washings have become 


colorless. The desaturated felt shall be removed from the extractor, 


placed in a tared weighing bottle, heated until free from moisture and 
weighed as described in Section 20. Calculate the weight of bitu- 


_ minous saturation by difference. The saturant may be recovered by 


combining the extract and washings in a 200-ml. distilling flask, pro- 
vided with a dropping funnel to add the solution during distillation, 
to which is attached a water-cooled condenser and a receiver, the latter 
having a vented connection to a vacuum pump. The distilling bulb 
is immersed in a bath having a temperature of about 212° F. (100° C.) 


if, if the solvent were carbon disulfide and a temperature of about 275° F. 


(135° C.) if benzol or chloroform were used as the solvent. Distilla- 


: — tion shall be continued at this temperature at atmospheric pressure 


until no more solvent is evolved, after which vacuum shall be 
applied very gradually until a vacuum of 0.5 in. mercury pressure 


is attained. Great care shall be exercised in applying the vacuum 


i 
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gradually to prevent foaming. This vacuum shall be continued for 
one hour after the specified vacuum has been reached. The distilling 
flask shall then be disconnected and the residue represents the felt 
saturant and shall be weighed. 


Note.—Use the residue of bituminous saturation recovered from the felt for 
examining its physical and chemical characteristics. 


(c) Calculate the percentage of bituminous saturation (B-III) 
carried by the dry felt. 

(d) Calculate the weight in pounds per 108 sq. ft. of bituminous 
saturation (B-III) present in the dry felt, that is, the weight of moist- 
ure-free felt multiplied by the percentage of bituminous saturation 
(Sections 20 and 22 (c)). . 

23. (a) The top and bottom horizontal sections separated from the Bituminous 

roofing strips as described in Séction 22 shall now be extracted sepa- ver ase tan, 
rately with benzol (boiling point 80 to 82° C.) or c.p. carbon disulfide tom Coatings 
in a suitable extractor or centrifuge and the extraction continued until AysPecy 
the washings have become colorless. The insoluble residue from each B-I). 
extraction shall be removed and the pieces of felt picked out and 
brushed free of adhering mineral matter. The clean pieces of felt eet ne 
shall be placed in a tared weighing bottle, heated until free from moist- ie 
ture and weighed as described in Section 20. The admixed and em- mas, 
bedded mineral matter separated from the felt of each extraction shall to id 
be dried at 225° F. (107° C.) cooled in a desiccator and weighed. Cal- ; 
culate the weight of bituminous saturant (B-III) present in the felt 
contaminating these top and bottom sections, that is, the felt recovered 
on extraction multiplied by the percentage of bituminous saturation 
(Section 22 (c)). From the original weight of the top and bottom 
sections, respectively, subtract the combined weights of dry felt, 
bituminous saturant and embedded and admixed mineral matter. 
The difference represents the weight of bituminous matter in the 
surface coating of that particular section. The percentage of felt in 
the roofing calculated from the combined weights of felt obtained in 
each of the three horizontal sections and the original weight of roofing 
strips taken, should check with the percentage of felt found in Section 
20, within 1 per cent. Likewise, the percentage of total mineral 
matter found in the top and bottom sections should check with the 
percentage found in Section 20 within 1 per cent. The total per- 
centage of bituminous matter found in these three horizontal sections 
based on the original weight of strips taken should also agree within 
1 per cent with the percentage of total bituminous material calculated 


4 
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v 
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in Section 20, from the difference between the original weight of strips 


taken and the weight of felt and mineral matter found. 


(b) Calculate the weight in pounds per 108 sq. ft. of bituminous 


matter (B-I) in the top coating. 


(c) Calculate the weight in pounds per 108 sq. ft. of bituminous 


matter (B-II) in the bottom coating. 


Horn 

Thea 


(d) Calculate the weight in pounds per 108 sq. ft. of total mineral 
matter embedded and admixed with the top coating. 

(e) Calculate the weight in pounds per 108 sq. ft. of total mineral 
matter embedded and admixed with bottom coating. 

(f) To separate the bituminous constituents in the coatings for 
further examination and also to check the percentage of mineral 
matter, both detached and embedded in the top and bottom coatings, 
with that determined above, the detached mineral matter shall be 
brushed off from six weighed 2 by 8-in. strips. The strips shall again 
be weighed and the percentage calculated based on the original weight 
of strips. The outer portion of the top and bottom surface coatings, 
respectively, shall then be scraped off after the strips have been heated 
in an oven at 212° F. (100° C.) for 30 minutes. The coatings shall be 
scraped off by holding a dull knife at right angles to the strip of roofing 
supported on a firm level surface and drawing the blade sideways under 
moderate pressure. Care shall be taken to avoid scraping entirely 
through the surface coating. This isimportant. The scrapings shall 
then be weighed and dissolved in benzol (boiling point 80 to 82° C.) 
or c.p. carbon disulfide; and the mineral matter separated by filtering 
or centrifuging and washing with successive portions of solvent. The 
mineral matter shall then be dried at 225° F. (107° C.), cooled in a 
desiccator and weighed. Calculate the percentage of mineral matter 
based on the original weight of roofing strips taken, which should 
check with that obtained previously. The bituminous matter in the 
scrapings shall be calculated by difference and reduced to a percentage 
basis on the original roofing strips used. The bituminous coating shall 


_ be recovered by evaporating off the solvent as described under Section 
_ 22. Both surface coatings should be treated separately in this manner. 


NotTe.—Use the separated bituminous coatings for examining their physical © 
and chemical characteristics. 


24. (a) Coarse or Moderately Coarse Embedded Mineral Matter 
(A-IT), also Fine Admixed Mineral Matter (A-IV) in the Top Coating 
of Type Y.—The mineral matter recovered from the top sections of 
Type Y in Section 22 shall be boiled with 100 ml. water and washed 
through a 65-mesh copper wire screen with sufficient water to remove 
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the fine material matter. The total aqueous suspension of mineral 
matter which passes through the screen shall then be recovered by 
filtering the washings through a weighed Gooch crucible, then dried = © 
at 225° F. (107° C.) and reweighed. This approximately represents 
the fine mineral matter admixed with the top coating. The mineral — 
constituents retained on the 65-mesh screen represent ce 
the coarse or moderately coarse mineral matter embedded in the top 
coating. This shall likewise be dried and weighed. 
(b) Calculate the weight in pounds per 108 sq. ft. of coarse or 
moderately coarse mineral matter (A—II) embedded in the top coating — 
of Type Y. 
(c) Calculate the weight in pounds per 108 sq. ft. of fine ee 
matter (A-IV) admixed with the top coating of Type Y. 7 
25. Fine Embedded and Admixed Mineral Matter (A-II and A-IV) Fine Em- 
in the Top Coating of Type X. Likewise Fine Embedded and Admixed bedded and 
Mineral Matter (A-III and A-I V)a in the Bottom Coating of Types X and Minewal 
Y.—From the data obtained in Sections 23 and 24, calculate the Mt 
following: 
(a) The percentaze by weight of fine mineral matter admixed = 
with the top coating (Type X); eines ae 
(b) The percentage by weight of fine mineral matter admixed with 
the bottom coating (Types X and Y); 
(c) The weight in pounds per 108 sq. ft. of fine mineral matter 
admixed with the top coating (Type X), that is, the weight of bitu- 
minous matter in the top coating multiplied by the percentage by 
weight of fine mineral matter admixed with the top coating (Sections 
23 (b) and 25 (a)). 
(d) The weight in pounds per 108 sq. ft. of fine mineral matter 
admixed with the bottom coating (Types X and Y), that is, the weight 
of bituminous matter in the bottom coating multiplied by the per- 
centage by weight of fine mineral matter admixed with the bottom 
coating (Sections 23 (c) and 25 (6)). 
(e) The weight in pounds per 108 sq. ft. of fine mineral matter 
embedded in the top coating (Type X) (Section 23 (d)). 
(f) The weight in pounds per 108 sq. ft. of fine mineral matter 
embedded in the bottom coating (Types X and Y), that is, the weight 
of total mineral matter embedded and admixed with the bottom coat- 
ing minus the weight of fine mineral matter admixed with the bottom 
22 and | 25 @). 
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REPORT 
Compilation 26. The following items shall be reported in pounds per 108 sq. ft.: 


of Results. 


Items 


Matrse: 


Fine mineral matter embedded in top Section 25 (e) 

Coarse or moderately coarse mineral matter embedded in top coating......| .... Section 24 (6) 
= Fine mineral matter embedded in bottom coating...............+--e+ee++ Section 25 (f) Section 25 (f) 
Fine mineral matter admixed with top coating..............sceseseeeees Section 25 (c) Section 24 (c) 

Fine mineral matter admixed with bottom coating.................-++++- Section 25 (d) Section 25 (d) 


Section 23 (6) 


Contained in bottom coating...........cccccccccccccccccccccccccececes Section 23 (c) Section 23 (c) 


Fisrous Matrer: 


Net weight of roofing material...............cccccccccccccccevcees Sum = Sum 


; a Average Non» per 108 sq. ft. (check total)............ccccccccccccccceces Section 8, 9 or 14 | Section 8, 9 or 14 
Packing material, nails and cement...............cececcececececcececcees Section 4 Section 3 or 9 


ke 


Asn: 


“By ae) If desired, the results may also be expressed as a percentage by 
Weight. 
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TENTATIVE “METHOD OF FLEXURE TESTING oF 
NATURAL BUILDING STONE! ae 
(DETERMINATION OF MODULUS OF RUPTURE) 


A.S.T.M. Designation: D 327 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. ~ats 


IssuED, 1930; Revised, 1931.2 


1. This method of test is intended for the determination of the Scope. 
modulus of rupture of natural building stones used for exterior or 
interior construction or decorative purposes. 


APPARATUS 


2. The testing machine shall be sensitive to 5 lb. when loaded Testing 
to 500 lb. Machine. 

3. For the support of the test specimen a set of knife edges similar Knife Edges. 
to those shown in Fig. 1 shall be provided. The load shall be —_ 
through a third knife edge of the same type 


4. The sample supplied shall be of sufficient size to sinnilts all Test 
of the specimens required for the test. The test specimens shall be ee 
sawed from the sample and shall be finished as closely as practicable 
to 12 by 4 by 1 in. in size either by the use of grinding wheels or by 
hand rubbing with abrasive powders on steel plates. The 12 by +in. 
faces shall be made as nearly plane and parallel as practicable. No 
chiseling or other hand cutting shall be permitted. 

5. Three or more specimens shall be prepared for each required Types of 
combination of load application and bedding or rift plane direction, 5?**imens- 
such as are shown in Fig. 2, and noted below: | 

(a) Load applied perpendicular to bedding or rift planes; aa 

(b) Load applied parallel to bedding or rift planes; 

(c) Load applied perpendicular to bedding or rift planes with the 
bedding or rift planes vertical. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. H. S. Brightly, 
Secretary of Committee D-18 on Natural Building Stones, Box 54, Bloomington, Ind. 
2 Revision accepted by Committee E-10 on Standards, August 6, 1931. 
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| ‘PROCEDURE 
Measure- 6. The thickness and width of the specimen at the mid- section 
ments. 
shall be measured to the nearest 0.01 in. 
Conditioning. 7. Before testing, the specimens shall be dried in an oven at a 
temperature of 110 to 120° C. for 24 hours. 
3" 
Radius, 
— approx. 
Section 


A, B = Cast Iron Wedges. 


C, D = Cold-Rolled Steel 


Fic. 1.—Self-Adjusting Knife-Edge Bearing and Load-Application Device. 
haf 


Bedding orRift Bedding or Rift 
or Rift on Edge G40 THO 
Dashed lines indicate direction of bedding or rift. 
. Arrows indicate direction of loading. 


an | Fic. 2.—Methods of Applying Load with Reference to Bedding or Rift. 


Procedure. — -g. The test specimen shall be supported on the knife edges on 
10-in. centers and the load applied at the center of the specimen 
through the third knife edge (see Fig. 2). The load shall be applied 
at the rate of 100 1b. per minute. The breaking load shall be recorded 
to the nearest 5 lb. 
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9. The modulus of rupture shall be calculated from the formula: Calculation. 


= modulus of rupture; sino wih 


length of span ininches; 


= width of specimen in inches; 
= thickness of specimen in inches. He shall 


10. The average value of the modulus obtained from a group of Reporting 
not less than two specimens shall be reported as the modulus of rup- ®°*™"** 
ture for the condition of loading and direction of bedding or rift used. 

In case any specimen shows a value 25 per cent lower than the average 
of its group it shall be examined for defects and if the low value 
appears to be due to imperfections the average of the other specimens 
in the group shall be reported as the modulus of rupture of the group. 
All determinations shall be reported as information. 
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| TENTATIVE METHODS OF TEST FOR ABSORPTION AND 
p mets, APPARENT SPECIFIC GRAVITY OF NATURAL 


Designation: D 328 - 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision 


IssuED, 1930; Revised, 1931.2 
= 


1. These methods of test are intended for the determination of 
the absorption by weight or by volume, and for the apparent spe- 
cific gravity of natural building stones used for exterior or interior 
construction. The calculation of the dry weight of the stone in 
pounds per cubic foot may also be made from the results of the 
apparent specific gravity test. 


A. Absorption Test 


Test 2. Samples shall be supplied of sufficient size to provide not less 
Specimens. than three test specimens of some regular form such as a cube, prism, 
! or cylinder whose greatest dimension shall be not more than 3 in. 
3 aie and whose least dimension shall be not less than 2 in. All surfaces of 
specimens shall be smooth finished. No chisels or other hand tools 

shall be used in finishing specimens. 

Conditioning. 3. The specimens shall be dried in an oven at. a temperature 
between 110 and 120° C. for a period of at least 24 hours. 

Weighing. 4. (a) After drying, the specimens may be cooled in the room for 
30 minutes and then weighed. In cases where the specimens cannot 
be weighed immediatly after cooling, they shall be placed in a desic- 
cator. The weight shall be determined to the nearest 0.05 g. 

(b) After the initial weighing, the specimens shall be wholly 
immersed in distilled water at approximately 20° C. for two weeks. 
At the end of this period the specimens shall be removed, all faces 
and edges thoroughly wiped off with a damp cloth and the specimen 
immediately weighed to the nearest 0.05 g. 

Note.—The operator should distinguish between a damp cloth and a wet one. 


In starting the operation, the towel should be sprinkled lightly. When the surface 
of the specimen is properly mopped off, it should appear dry. 


5. The percentage of absorption shall be calculated from the 


formula: she 
10(1B—A) 


Percentage of absorption = = manent 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. H. S. — 
Secretary of Committee D-18 on Natural Building Stones, Box 54, Bloomington, Ind. ; 
? Revision accepted by Committee E-10 on Standards, August 6, 1931. 
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Scope. 
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= the dry weight of the specimen; Gad cure 
= the weight of the specimen afterimmersion. 


6. (a) In general, the average of all the tests shall be reported F Reporting 
as the absorption of the stone. Individual determinations which ®**™"** 
differ by more than 25 per cent from the average of all the determina- 
tions may be disregarded when there is evidence that such results are _ i 
of uncertain value. The absorption shall then be reported as the _- 
average of the remaining determinations, but all determinations shall 
be reported as information. ed 

(b) The absorption value obtained from this test is the percentage 
absorption by weight. To convert the result to percentage absorp- 
tion by volume multiply by the value of the apparent specific gravity 
as determined with the same specimens in accordance with Method B. 
Apparent Specific Gravity, described in Sections 8 and 9. 

7. The report of the absorption test shall state whether the 
absorption has been determined according to weight or volume and, 
if the percentage of volume absorption is reported, there shall also be 
reported the percentage absorption by weight and the apparent 
specific gravity. 

B. Apparent Specific Gravity TOR =? 


8. To obtain the apparent specific gravity the ies of the W. 
specimen suspended in water shall be determined immediately after 
the weighing of the specimen described in Section 4 (0) (see Note). 
Note.—When weighing the specimen suspended in water, various methods of _ 
suspending the specimen from the balance beam are in use. Fine silk thread or a 
cradle of light wire whose weight has been carefully determined may be convenient. 
The cradle should be of such construction that there will be no possibility of air 
bubbles forming in it. The water container should be of glassand may besupported = ~~ 
on a platform which straddles the balance pan, this method allowing the weighings = 
to be made without detaching the pan. 


9. (a) Having found the weight of the specimen when suspended 
in water the apparent specific gravity shall be calculated from the 
formula: A A 

pparent specific gravity = Buc 
_ where A = the dry weight of the specimen; at x 
«B= the wet weight of the specimen after immersion; and 


ss © -= the weight of the specimen suspended in water. 

(6) The apparent specific gravity shall be calculated for those 
specimens whose absorption values are to be averaged as describedin 
Section 7, and the average of the apparent specific gravities so calcu- _ 
lated shall be reported as that of the stone. 


Notse.—To determine the weight of the dry stone in pounds per cubic foot, the 
apparent specific gravity is mnuttiptied by 62.4. 
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_ MODULUS OF ELASTICITY OF NATURAL BUILDING 
STONE! 
tle A.S.T.M. Designation: D 338-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 19312 


1, This method of test is intended for the determination of the 
modulus of elasticity in compression or in flexure of natural building 
stones used for exterior or interior construction or decorative purposes. 


APPARATUS 


2. (a) Elasticity in Flexure——When determining the elasticity in 
flexure the testing machine and knife edges shall conform to the re- 
quirements of Sections 2 and 3 of the Tentative Method of Flexure 
Testing of Natural Building Stone (D 327-31 T) of the American 
Society for Testing Materials.* A suitable deflectometer capable of 
measuring the deflection of the specimen to 0.0001 in. and of such 
design that it may be attached to the specimen shall be used. A 
measuring device of satisfactory type is shown in Fig. 1 (0). 

(b) Elasticity in Compression.—For determining the elasticity in 
compression any form of standard testing machine may be used for 
the compression test together with a spherical bearing block large 
enough to entirely cover the specimen, but not greater in diameter 
than three times the width of the loaded face of the specimen. A 
compressometer of the averaging type capable of measuring the com- 
pression of the specimen to 0.00002 in. shall be used. A measuring 
device of satisfactory type is shown in Fig. 1 (a). 


TEST SPECIMENS 
3. (a) Samples shall be representative of the material and shall 


* consist of sections cut from apparently sound material, preferably 


quarry blocks or slabs. The direction of the bedding planes or rift 
shall be plainly marked on the sample. The sample shall be of suf- 
1 Criticisms of this Tentative Method are solicited and should be directed to Mr. H. S. Brightly, 


Secretary of Committee D-18 on Natural Building Stones, Box 54, Bloomington, Ind. 
2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 
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ficient size to allow the preparation of not less than three specimens 
having the bedding planes or rift running in the proper direction for peinoithag? 
the kind of test specified, that is, either parallel or perpendicular to the 7 
face of the specimen to which pressure is to be applied in the test. aaa 5 
(b) Elasticity in Flexure.—For determining elasticity in flexure, 
the same size and shape specimens specified in Sections 4 and 5 of 
the Tentative Method of Flexure Testing of Natural Building Stone _ 
(D 327-31 T) of the American Society for Testing Materials! shall” 
be used. 
(c) Elasticity in Compression.—For determining elasticity in 
compression, prismatic pieces 33 by 33 by 12 in. shall be used, and the 
sides of the blocks shall be finished to approximate planes. 


Fic. 1.—Assembled Views of Apparatus for Modulus of Elasticity Test. 
(a) Compressometer. (b) Deflectometer. 


(d) The specimens shall be cut from the original samples with 
saws. No hand cutting with chisels or other tools shall be permitted. 
The load-bearing surfaces shall be finished to as nearly true and parallel 
planes as possible, grinding wheels or the use of abrasive powders and 
rubbing plates affording convenient means of obtaining satisfactory 
surfaces. 

4. The load-bearing surfaces and the direction of the bedding Marking 
planes or rift shall be carefully marked on each specimen after finishing. 5?°*™*"*- 

5. The dimensions of the specimen shall be measured to the near- Measure- 
est 0.01 in. The width and thickness at the center section shall be ™™* 
used in calculating the elasticity in flexure and also in compression. = 
The length or height of the specimen shall be recorded and the gage 
length used shall be measured and centered along the length or height. __ 


41See p. 829. 
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836 METHOD oF TEST FOR ELASTICITY OF BUILDING STONE 


PROCEDURE 


6. (a) Dry Condition—Specimens to be tested in the dry condi- 
tion shall be dried in an oven at a temperature of from 110 to 120° C. 
for 24 hours immediately preceding the test. 

(b) Wet Condition.—Specimens to be tested in the wet condition 
shall be completely immersed in water at room temperature for at 
least two weeks and shall be kept in water until immediately preceding 
the test. 

7. (a) Elasticity in Flexure-—For determining elasticity in flexure, 
the slab shall be set up on the knife-edge bearings, the deflectometer 
attached and an initial load of 20 lb. applied. After setting the dial to 
approximately zero and noting the readings, the load shall be increased 
by 10-lb. increments and readings of the deflectometer made for each 
50 lb. of load. The reading of the dial shall be recorded to the nearest 
0.0001 in. The loading shall be continued until the failure of the 
specimen occurs. 

(b) Elasticity in Compression—For determining elasticity in 
compression, the compressometer shall be attached to the specimen 
and then the specimen accurately centered in the testing machine with 
the spherical bearing block on the top of the specimen. The center of 
the spherical surface of the bearing block shall lie in the face of the 
bearing block in contact with the top bearing surface of the specimen. 
The spherical bearing shall be kept well lubricated to insure accurate 
adjustment which should be made by hand under a small initial load. 
The speed of the moving head of the testing machine during the appli- 
cation of the load shall be not more than 0.05 in. per minute. 

An initial load of 500 Ib. shall be applied and the dial set to zero. 
Load increments of 5000 Ib. each shall be applied thereafter up to 
approximately one half of the estimated breaking load of the speci- 
men, stopping the testing machine at each 5000-lb. loading to read the 
compressometer, the readings being recorded to the nearest 0.00002 
in. After reading at the last 5000-lb. load increment, the load shall 
be gradually released to 500 lb. and the dial again read. The dial 
shall then be reset to zero if necessary and a second application of the 
load made as before. ‘The load shall be fully removed after the read- 
ing at 500 lb. following the second load application and the specimen 
removed from the testing machine. The compressometer shall then 
be removed and reattached with the specimen turned 90 deg. from its 
original position. A third application of the load shall then be made 
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ASTM. 338 — 31 


CALCULATIONS 


8. (a) Elasticity in Flecure-—The modulus of elasticity in flexure 
shall be calculated by use of a load-deflection diagram on which the 
deflections shall be plotted against the loads. A straight line shall 
be drawn through the origin parallel to the proportional part of the 
curve. The modulus of elasticity shall then be calculated from the 

-— 
4A bd? 
where EZ = the modulus of elasticity in pounds per square inch; 

- w = the load ordinate at some convenient point on the line 
firey through the origin; 
me: A = the deformation ordinate of load point chosen; 

_L =the length between supporting knife edges in inches; 

the width of specimen at the center in inches; 
= the thickness of specimen at the center in inches. 


Elasticity in Compression.—The modulus of elasticity in com- 
pression shall be calculated by use of a load-deformation diagram on 


Calculations. 


which the deformations shall be plotted against the loads. A straight © 


line shall be drawn through the origin parallel to the proportional part 


of the curve. The modulus of elasticity shall be calculated from the © a 


where “i = ‘the _—w of elasticity in pounds per square inch; oy 
= the unit stress in pounds per square inch; Aa 
= the unit deformation at some convenient point on the line 
through the origin; 
the total load on specimen at point corresponding to d 
on line through the origin; 
the area of specimen at center section, tet: 


REPORT 


9. (a) Each individual test shall be reported and for the modulus 
of elasticity of the material the average of all tests shall be used except 
where an individual result varies from the average of its group more 


Reporting 
Results. 


than 25 per cent, in which case such individual result shall be reported 2 


as information only. 


(b) When the load has been applied on a line perpendicular to — 


the bedding or rift planes the result shall be reported as “‘modulus 7 
elasticity in pounds per square inch perpendicular to the bedding plane 
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838 METHOD oF TEST FOR ELASTICITY OF. BUILDING STONE 


Be.) 6 (c) When the load has been applied on a line parallel to the bed- 
_._. ding or rift planes the result shall be reported as “modulus of elasticity 
te in pounds per square inch parallel to the bedding plane or rift.” : 
‘Report. 10. The report shall include the following: 
(a) The individual and averaged modulus of elasticity in pounds 
per square inch in flexure or compression for each group of specimens; 
(b) The types and approximate sizes of specimens used; 
(c) The condition of the specimen when tested, whether wet or 


(d) The direction of the application of the load relative to the 
bedding planes or rift of the specimens; 

(e) A definite statement as to manner in which specimens were 
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TENTATIVE METHOD OF SHEAR TESTING OF NATURAL 
is BUILDING STONE! 1 bos 


"This is a Tentative Standard, published for the purpose of eliciting criticism 
oT and suggestions, and as such is subject to annual revision. 
IssuED, 1931.2 
1€ 
1. This method of test is intended for the determination of the scope. 
re shearing strength of natural] building stones und for exterior or 


interior construction or decorative purposes. 


APPARATUS 


2. Either the modified Johnson shear tool or the Dutton punching Testing 
shear device may be used in conjunction with any standard testing M*chines- 
machine of sufficient capacity. A spherical bearing block of sufficient 
size to cover the upper end of the plunger of the punching shear de- 
vice shall be used if that apparatus is employed. Details of the two 
types of apparatus are shown in Figs. 1 and 2, and assembled views 
with specimens in place are shown in Fig. 3. 


TEST SPECIMENS 


3. (a) Samples shall be representative of the material and shall Test 
» < consist of sections cut from apparently sound material, preferably SPeimens- 
ay quarry blocks or slabs. The direction of the bedding planes or rift 
4 shall be plainly marked on the samples. The sample shall be of suffi- 


- cient size to allow the preparation of not less than three specimens 
. having the bedding planes or rift running in the proper direction for 
: the kind of test specified, that is, either parallel or perpendicular to 
the face of the specimen to which pressure is to be applied in the test. Pasar 
: r (b) Specimens for use in the Johnson shear tool shall be bars 1 parcnteons 
| by 2 in. in section and not less than 7 in. in length. For the Dutton 7 
| punching shear device, slabs 1 in. in thickness, 4 in. in width and not 
% less than 4 in. in length shall be used. 
7 Note.—The most convenient form of specimen for the punching shear test is 
} the flat slab obtained when the flexure test is made, the broken pieces of the slab 


used in the flexure test nearly always being of the proper length while the slab itself 
was previously cut to 1 in. in thickness and 4 in. in width. The use of these slabs 
from the flexure test will eliminate the separate preparation of shear test specimens. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. H. S. Brightly, 
Secretary of Committee D-18 on Natural Building Stones, Box 54, Bloomington, Ind. sho at 

2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. tle 
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(c) The specimens shall be cut from the original samples with 
ice 4 saws. No hand cutting with chisels or other tools shall be permitted. 


¢ The load-bearing surfaces shall be finished to as nearly true and paral- 
_ lel planes as possible, grinding wheels or the use of abrasive powders 
Pie and rubbing plates affording convenient means of obtaining satis- 
factory surfaces. 
_ Marking 4. The load-bearing surfaces and the direction of the bedding 
Specimens. 


planes or rift shall be carefully marked on each specimen after finishing. 


A 

A 


© Note. All Parts made of Steel 
with Cutting Edges Hardened. 


Plan 


Stu id > | 


62 Long 


2 as to 
> _9f alt 
Steel Dowel] = 
Front Elevation Section A-A 
1.—Details of Modified Johnson Shear Tool. 
of 
Measure- 5. (a) For tests with the Johnson shear apparatus the specimen 
ments. 


shall be measured to the nearest 0.01 in. at the center section. The 
area under shearing stress shall be taken as twice the area of this 
center section. The length of the specimen shall be included in the 
report as information only. 

(b) When using the Dutton punching device, center lines shall 
be laid off on one surface of the slab and the thickness of the slab 
measured to the nearest 0.01 in. at not less than three points around 
the circumference of a 2-in. circle centered on the intersection of the 
two center lines. The width and length of the specimen shall be 
included in the report as information only. 
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METHOD OF SHEAR TEST FOR BUILDING STONE 


PROCEDURE 

6. (a) Dry Condition.—Specimens to be tested in the dry con- 
dition shall be dried in an oven at a temperature of from 110 to 120° C. 
for 24 hours immediately preceding the test. 

(b) Wet Condition Specimens to be tested in the wet condition 
shall be completely immersed in water at room temperature for at 
least two weeks and shall be kept in water until immediately preceding 
the test. 

(c) If the broken slabs from the flexure test are to be used, they 
shall be kept in a dessicator until tested if not tested in shear immedi- 
_ ately after the flexure test was completed. 


Fic. 3,—Assembled Views of Shear Test Apparatus. 


Modified Johnson Shear Tool 
ihe, e 
~~ Dutton Punching Shear Device. 


7. (a) Using the Johnson Shear Tool—The specimen shall be 
carefully centered in the shear tool with the 2-in. faces horizontal, 
and the bolts drawn up tightly. The tool shall then be centered in 
the testing machine with the center of the spherical block in contact 
with the center of the top portion of the plunger of the shear tool. 
The spherical bearing shall be kept well lubricated to insure accurate 
adjustment which should be made by hand under a small initial load. 
The speed of the moving head of the testing machine during the appli- 
cation of the load shall be not more than 0.05 in. per minute. During 
the test the beam of the testing machine shall be kept constantly in a 
floating position. 

(b) Using the Dutton Punching Shear Device.—The specimen shall 
be carefully centered between the upper and lower plates of the punch- 
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ing device so that the measured section of the specimen is under the 
plunger. The upper plate shall be carefully lowered to contact with 
the specimen. The punching device shall then be centered in the 
testing machine with the center of the spherical bearing block in con- 
tact with the center of the top portion of the plunger of the shear 
device. The spherical bearing shall be kept well lubricated to insure © 
accurate adjustment which should be made by hand under a small 
initial load. The speed of the moving head of the testing machine 
during the application of the load shall be not more than 0.05 in. per 
minute. During the test the beam of the testing machine shall be 
kept constantly in a floating position. to 


8. The shearing strength in pounds per square inch shall be cal- Calculations. 
- culated as follows: 


(a) Using*Johnson Shear Tool.—The shearing strength shall be ~ 
calculated from the formula: avg 


A.S.T.M. Desicnation: D 339-31 T 


where S = the shearing strength in pounds per square inch; 


. = the total maximum load in pounds indicated by the testing 
_ machine; 


specimen. 
(b) Using the Dutton Punching Device—The shearing strength — 
shall be calculated from the formula: 
Wr — W, 
A 
= the shearing strength in pounds per square inch; 
= the total maximum load in pounds indicated by the test- 
ing machine; 
- W, = the initial load in pounds required to bring the plunger 
ae > in contact with the surface of the specimen; 
: = the area of the specimen under load obtained from the 
3 circumference of the plunger and the thickness of 


the specimen. 
REPORT 


9. (a) Each individual test shall be reported and for the shearing Reporting 
strength of the material the average of all tests shall be used except Pesults- 
where an individual result varies from the average of its group more 
than 25 per cent, in which case that individual result shall be reported © 
as information only. 
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844 METHOD OF SHEAR TEST FOR BUILDING STONE . 


_ (0) When the load has been applied on a line perpendicular to the 
bedding or rift planes the result shall be reported as ‘‘shearing strength 
in pounds per square inch perpendicular to the bedding plane or rift.” 
ate (c) When the load has been applied on a line parallel to the bed- 
ding or rift planes the result shall be reported as “shearing strength in 
pounds per square inch parallel to the bedding plane or rift.” 
10. The report shall include the following: tira: 
(a) The individual and averaged shearing strengths in pounds 
per square inch for each group of specimens; 
od (b) The type and approximate sizes of specimen used; 
_ (c) The condition of the specimen when tested, whether wet or 


ae @ The direction of the application of the load relative to the 
om bedding planes or rift of the specimens; 
(e) A definite statement as to manner in which = were 
os prepared and finished; 
f ) The type of shear eee used. 
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TENTATIVE DEFINITIONS OF TERMS RELATING TO 
NATURAL BUILDING STONE! 


A.S.T.M. Designation: D 340-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism _ 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931.? 


In preparing these definitions care has been taken to avoid including tech- : 
nical details of geology and mineralogy not essential to commercial usage. ' 
Stone.—Any natural rock deposit or formation of igneous, sedimentary _ ) 
and/or metamorphic origin, either in its original or altered form. | 
Building Stone——The quarried product of any natural rock deposit, L A 
or formation previously defined as ‘“‘stone” (other than crushed 7 o> = 
or broken stone used as an aggregate) which, by reason of its 
physical and chemical properties, esthetic characteristics and — 
resistance to deterioration upon exposure to weathering, is suit- 
able for structural and ornamental purposes in the exterior of — 
buildings and other structures of either architectural, memorial — 
or engineering character (see Explanatory Notes, page 847). 
NotTEe.—The above definition is not intended to cover or provide for certain 
marbles or other stones used especially for interior decoration. 


Granite—Any natural igneous rock formation of visibly crystalline 
texture. 


Note.—For commercial purposes the gneisses and schists suitable for building 
usage, are included under the general classification as granite under this definition. 
Building Granite-——Granite possessing the properties and character- 

istics required for building stone. 

Basalt.—Any volcanic rock of micro-crystalline or amorphous texture, 
dark color and high true specific gravity, including porous or 
vesicular basalt which by reason of its structure has a low apparent 
specific gravity. 

Limestone.—Any natural rock of sedimentary origin composed prin- 
cipally of calcium carbonate or of calcium and magnesium car- 
bonates in either its original chemical or fragmental, or recrys- 
tallized form. 

Building Limestone.—Limestone possessing the properties and char- 
acteristics required for building stone. . 


1 Criticisms of these Tentative Definitions are solicited and should be directed to Mr. H. S. Brightly, 
Secretary of Committee D-18 on Natural Building Stones, Box 54, Bloomington, Ind. rrRT Te 
* Accepted for publication as tentative by Committee E-10 on Standards, August 6,1931, 
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846 TENTATIVE DEFINITIONS RELATING TO NATURAL BUILDING STONE 


Oolitic Limestone.—A variety of limestone quarried principally for 
building purposes, which is primarily a calcareous-sand rock 
formation, composed largely of shells and shell fragments. (See 
definitions of Limestone and Building Limestone.) . 

Dolomite.—A magnesium limestone, composed essentially of the min- 

eral dolomite, a double carbonate of calcium and magnesium. 

(See definitions of Limestone and Building Limestone.) 

Marble.—Any crystalline or micro-crystalline natural rock deposit of 
sedimentary origin composed principally of calcium carbonate or 

calcium and magnesium carbonates, or serpentine, the crystalline 
character of which has reached the stage which permits it to take 

_apolish. This classification includes also those serpentines that 

are of igneous origin as well as those of sedimentary origin. 

Building Marble-—Marble possessing the properties and character- 
istics required for building stone. 

Decorative Marble.—Marble, including also those natural stones not 
strictly marble, such as serpentine and the semi-crystalline fossil- 

_ ferious or so-called “fancy” limestones, that will take a high pol- 

_ ish, which by reason of their coloring and marking, or other 

im physical properties, or both, are suited more particularly for 
interior decorative purposes. 

Dolomite Marble (A Magnesium Marble).—See definitions of Dolomite, 
Marble, Building Marble, Decorative Marble. 

Sandstone.—Any natural rock of sedimentary origin composed pri- 
marily of silica or silicate grains, compacted or cemented a 
in any way by nature. 

Quarizite——Any quartz sandstone thoroughly cemented by silica or 

_ indurated by recrystallization. 


bot 


Note.—This definition includes also “‘ semi-quartzite.” 


Building Sandstone.—Sand or quartzite possessing the properties and 
characteristics required for building stone. 
Building Slate or Argillite——Any thoroughly compacted and indurated 
natural shale deposit capable of being quarried in layers or blocks 
_ for building use, which, by reason of its physical and chemical 
properties, esthetic characteristics and resistance to deterioration 
upon exposure to weathering, is suitable for structural or orna- 
mental purposes in the exterior of buildings and other structures 
of either architectural, memorial or engineering character. 
Igneous Rock.—Any rock of Plutonic or volcanic origin. 
Volcanic Rock.—Any igneous rock of micro-crystalline or amorphous 
texture. pure 
NotE.—This includes rhyolite, andesite, basalt. 
= 
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Sedimentary Rock.—Any rock formed by the deposition of particles 
from water whether from matter held in suspension or from the 
crystallization or coagulation of matter held in solution. 

Metamorphic Rock.—Any rock formation which, in the natural ledge, 
has undergone marked change in micro-structure and/or char- 
acter due to heat, pressure or moisture or a combination of these _ 
agencies of nature and thus exists in a form different from its — 
original form. 

Trap Rock.—An indefinite term, often applied to basalt and other 
volcanic rocks of micro-crystalline texture, but sometimes also 
applied to certain kinds of semi-metamorphic sedimentary rock 
and therefore a term which cannot be suitably defined for tech- 7 

The terms “structural,” “ornamental,” “decorative,” ‘architectural,’ 
“memorial” and “engineering” as employed i in the foregoing definitions are 
explanatory rather than definitive and are used to designate what may be * i 
somewhat broadly defined as follows: 

Structural—A material and/or system of construction capable of safely 
supporting loads in addition to its own weight and resist stresses imposed by 
external agencies, within the limits of the safe working properties specified for 
that kind or grade of material and/or system of construction, as the result of 
properly conducted tests. ; 

Ornamental.—A material and/or method of use, capable of employment for 
the finished exteriors of building structures that is durable and capable of re- 
sisting the action of the elements in a satisfactory manner when so exposed, with 
out deterioration that in any way seriously impairs its suitability for the finished 
exterior of so-called permanent building structures. 

Decorative-—A material and/or method of use intended primarily for deco- 
rative purposes, in which structural value for the support of loads or resistance 
to stress and ornamental value from the standpoint of resistance to weather 
action in exposed exterior locations are not essential characteristics. 

Architectural —Building structures of all kinds which enclose interiors that 
are utilized for some specific purposes in the activities of human life, adminis- 
trative, educational, religious, institutional, commercial and industrial, recre=_ 
ational and habitational. 

Memorial—Ornamental structures of all kinds in which the enclosedin- _ 
teriors, where present, are generally of minor importence and not customarily = 
used to house the activities of human life, including monuments, mausoleums 
and memorial structures, fountains, arches, gateways, bandstands and other _— 
structural landscape embellishments, other than structures of so-called engi- = 
neering types. ; 

Note.—The term memorial as thus defined will of course include many struc- 
tures of architectural character, which, for sake of convenience in the work of this 
committee, are embraced under the memorial classification. 

Engineering.—Structures of all kinds devised to perform some important 
function other than the housing of human activity, such as bridges and culverts, 
viaducts, aqueducts, dams, street and 
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TENTATIVE METHODS OF TESTING VARNISHES 
USED FOR ELECTRICAL INSULATION! 
A.S.T.M. Designation: D 115-31 T 


‘This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IsSUED, 1921; REVISED, 1922, 1923, 1924, 1925, 1926, 1928, 1929, 1930, 1931. 


1. These tests are intended for varnishes which are applied by 
brushing, dipping or spraying, and are primarily for the purpose of 


providing electrical insulation. 


‘Specific 
Gravity. 


Procedure for 
Flash Point. 


ani 
2. The specific gravity shall be measured with a satel, 
Westphal balance or with a hydrometer so graduated that the specific 
gravity can be determined to 0.001. The temperature of the varnish 
shall be not less than 18° C. (64.4° F.) nor more than 22° C. (71.6° F.) 
and corrected to 20° C. (68° F.) by applying.a correction of 0.0007 
per 1° C. (0.0004 per 1° F.). 


VISCOSITY 


3. The viscosity shall be determined at 20° C. (68° F.) and the 
results shall be stated in terms of absolute viscosity — poise’ or centi- 
poise (centipoise = 0.01 poise). 


Norte 1.—When measurements are made by an indirect method, the instrument 
used must be standardized. Oils of standard viscosity for use in standardizing such 
instruments can be obtained from the U. S. Bureau of Standards. 

Note 2.—A description of the MacMichael viscosimeter as remodeled and 

improved for varnish testing together with directions for its calibration in absolute 
units appears in Appendix I. 

4. The flash moins. shall be determined in accordance with the 


Standard Method of Test for Flash Point of Volatile Flammable 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, Sec- 
retary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, N. Y. 
2The absolute viscosity of a material or its viscosity in absolute units (c.g.s., poises) has been 
defined as the force in dynes required to move, at a velocity of 1 cm. per second, one surface having 
of the material filling the space between. 4 
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Liquids (A.S.T.M. Designation: D 56) of the American Society for F 
Testing Materials.’ 


TIME OF DRYING 


5. (a) Specimens for this test shall be pieces of thoroughly Test 
cleaned, smooth sheet copper or brass about 4 cm. (1.57 in.) wide and Specimen. 
20 cm. (7.88 in.) long and about 0.127 mm. (0.005 in.) thick. 

(6) The specimen shall be dipped once in the varnish at a room) 
temperature of approximately 20° C. (68° F.) and withdrawn slowly 
and uniformly (about 38 cm. (15 in.) per minute). The consistency 
of the varnish shall be first so adjusted by trial that, when dry as 
determined in accordance with Section 7, the average thicknessof the = = 
film of varnish on each side of the metal shall be between 0.022 and 
0.026 mm. (0.0009 and 0.001 in.) Care shall be taken before dipping _ 
the specimens that the varnish has stood in the dipping tank fora _— 
sufficient length of time to be free from air bubbles. 

6. (a) Specimens of air-drying varnish shall be dried in dust-free 
air at a room temperature of approximately 20° C. (68° F.). 

(b) In the case of baking varnishes, six specimens shall be dipped 
and allowed to drain at a room temperature of approximately 20° C. — 
(68° F.) until the varnish is set as indicated when the impression _ 
left on the surface by pressing lightly thereon with a finger at a point 
approximately 2 in. from the bottom will not become obliterated by 
further flow of the material. ‘They are then to be dried in dust-free 
air in an oven at 105 to 110° C. (221 to 230° F.). At the end of the 
first 30 minutes, and again at the end of each 10-minute period there- 
after, one specimen shall be taken from the oven and examined. In 
the case of slow-drying varnishes, this 10-minute period may be __ 
lengthened at the discretion of the operator. *y 

Notg.—The size of oven and the amount of ventilation have a considerable _ 


effect on the drying time of varnishes. For this reason the analytical type of 
electrically-heated oven should be used. 


7. The varnish shall be considered dry when a piece of kraft paper Time of 
38 mm. (1.49 in.) in width and 152 mm. (6 in.) in length and approx- P*¥!™- 
imately 0.063 mm. (0.0025 in.) in thickness does not adhere to the 
varnish when it is pressed on the surface of the varnish for one minute _ 
by a cylindrical 1-lb. weight, 1 in. in diameter. The kraft papershall 
be applied in the vicinity of the center of the specimen and at right 
angles to it. The test shall be made at a temperature of approximately 
20° C. (68° F.). 

Note.—Certain types of varnishes dry with what is commonly known as ns 
a “tack”; but these types are rare. However, when testing them for drying time, __ 


1 1930 Book of A.S.T.M. Standards, Part II, p, 362. ‘a 
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850 TENTATIVE METHODS OF TESTING INSULATING VARNISHES 


it will be found that the kraft paper adheres to the varnish film and offers a certain 
amount of resistance to removal. On continued drying, the resistance to removal 
reaches constancy and is not changed by further drying. Therefore, the drying 
time is reported as the number of hours required to first reach constancy and the 
varnish should be reported as drying with a “tack.” 


DIELECTRIC STRENGTH TEST! 


8. (a) This test is intended to determine the suitability of an insu- 
lating varnish for use in certain electrical applications by taking the 
dielectric strength test under different conditions of temperature and 
after immersion in water. The test provides for the determination 
of dielectric strength under the following conditions: nrrsio 

(1) At room temperature (approximately 20°C.) inair, 

(2) At 75° C. in air. 00 

(3) At room temperature after immersion in water of approx- 
imately 20° C. (68° F.) for a period of 24 hours. 


Note.—Dielectric strength determinations may also be made at room tempera- 
ture and at 75° C.in oil. With this exception the procedure for test is the same as 
outlined here. If tests are made in oil this fact must be definitely reported with the 
results. 


(b) Much more information about a varnish can be obtained by 
making the test under all three conditions than by making it under 
only one condition. The relation which the dielectric strength tests 
for a given varnish show to one another, is of quite as much significance 
as the values for the different tests considered separately. 

9. (a) Specimens for the dielectric strength test shall be prepared 
by dipping pieces of kraft paper about 20 cm. (7.88 in.) square and 
about 0.076 mm. (0.003 in.) in thickness into the varnish which shall 
be at the consistency specified in Section 5 (0). 

Note.—The paper used shall be that which is commercially known as No. 1 
sulfate kraft. The surface of the paper shall be smooth, free from pimples or lumps 


and reasonably free from hairy fibers. The paper shall also be free from conducting 
particles, slime spots, creases, cuts, specks or other “‘ paper defects.” 


(b) Each specimen shall be dipped twice, as specified in Section 
5 (b), once in each direction, in order to give a more uniform thickness 
of coating. The specimen shall be dried after each dip in the same 
vertical position in which it was dipped. 

(c) Specimens of air-drying varnish shall be dried in dust-free 
air after each dip at a room temperature of approximately 20° C. 
(68° F.) for a period six times that determined in accordance with 
Section 7. 


1 This test is relative only, but it gives more uniform results than those obtained with a copper 
base. See Appendix II for a procedure for determining the dielectric strength on a copper base, p. 866. 
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(d) Specimens of baking varnish shall be drained and then baked 
in dust-free air at a temperature of 105 to 110° C. (221 to 230° F.) 
after each dip for a period three times that determined in accordance 
with Section 7. 

(e) The final thickness of the specimen shall be 0.152 mm. (0.006 
in.) to within +15 per cent. 

10. (a) The dielectric strength of the specimen shall be deter- 
mined by applying alternating potential to two circular metal disks, 
5.08 cm. (2.0 in.) in diameter and with edges rounded to a radius of 
0.64 cm. (0.25 in.) which are placed in contact with the two sides of 
the specimen directly opposite each other and under a pressure of 
approximately 0.5 kg. (1.1 Ib.). Starting at zero, the voltage shall 
be increased at a rate of approximately 0.5 kv. per second. The 
electrodes shall be polished and cleaned after each puncture. As the 
temperature of the electrodes increases after a number of tests, it is 
advisable to change the electrodes after every twenty punctures. Ten 
such punctures are to be made at various points selected at random 
on each specimen. After testing, the thickness of the specimen shall 
be determined by making five measurements on a strip cut diagonally 
across the specimen. ‘The measurements shall be equally spaced 
along the strip except in the case of a measurement being too close 
to a point of puncture. The average of the five measurements shall 
be considered as the thickness of the specimen. 

(b) The frequency of the test potential shall be not greater than 
100 cycles per second, and each part of the testing apparatus shall 
have a continuous rating of not less than 2 kva. (preferably larger). 
The wave form shall be a sine curve as defined by the American 
Institute of Electrical Engineers,! and the voltage shall be meas- 
ured by methods approved by the same organization. 

(c) The voltage may be controlled by any approved method 
which does not distort the wave form beyond the limits prescribed 
above and which does not subdivide the voltage in steps greater than 
100 volts. The apparatus shall comply with the standards of the 
American Institute of Electrical Engineers.! 

11. The dielectric strength shall be determined under the follow- 
ing conditions: 

(a) At room temperature (approximately 20° C.) in air. 
(b) At 75° C. in air. 


NotTe.—The tests at 75° C. shall be made in air in an analytical type of elec- : i 


trically-heated oven. The electrodes shall be at oven temperature before the test 
is started. Tests should be started 15 minutes after the specimen has been intro- 


' Standards of the American Institute of Electrical Engineers. 


Test 
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ee a Oy ee i dud into the oven and placed between the electrodes and completed before 15 
_ minutes additional have elapsed. 


(c) At room temperature on specimens which shall have been 
ae mmersed in water at a room temperature of approximately 20° C. 
i i as (68° F.) for a period of 24 hours. 


me 


<a Norte 1.—In testing specimens after immersion in water, only one specimen 
mati should be removed from the water at a time. The specimen after removal from 

: _ the water should be carefully dried by placing between sheets of dry blotting paper 
e oe aes a and pressing down gently with the hand over the entire surface. If necessary, the 
< Reps _ blotting procedure should be repeated until the specimen is free from surface mois- 

Yee! ture. The specimen should then be tested immediately. If specimens are allowed 
ise aire - to remain out of water for even a short time before testing, they dry out to a greater 


cae, ahs or less extent and the test is apt to be misleading. 

2.—Dielectric strength determinations may also be made at room tem- 
= and at 75° C.in oil. With this exception the procedure for test is the same 
as outlined above. If tests are made in oil this fact must be definitely reported with 
results. 


sige 12. In reporting the results for each of the three tests made as 
“patil described i in Section 11, the total voltage at puncture, the thickness 
Re Ad of the specimen and the volts per mil of thickness shall be reported 
ge = for each of the ten punctures together with the average, maximum 
ie and minimum values. In addition, the average dielectric strength 
so 30 in volts per mil of the test made at 75° C. and of the test made after 
ss. water immersion shall be expressed as a percentage of of that made at 


Test 13. (a) Specimens shall be prepared by dipping pieces of thor- 
Specimens. 


oughly cleaned, smooth sheet copper or sheet brass about 20 cm. 
(7.88 in.) in length, 3 cm. (1.18 in.) in width and 0.127 mm. (0.005 in.) 
Red in thickness, into the varnish. The consistency of the varnish shall _ 
er be os" previously be adjusted by trial so that, when dry as determined in 
an accordance with Section 7, the average thickness of the film of varnish 
a ee on each side of the metal shall be between 0.022 and 0.026 mm. i 
(0.0009 and 0.001 in.). + 
(b) Each specimen shall be dipped in the varnish at room tempera-_ 
aT —- ture of approximately 20° C. (68° F.) and withdrawn slowly and uni- | 
= formly (about 38 cm. (15 in.) per minute). The varnish shall be — 
gaia allowed to dry i in the air (if an air-drying varnish) or baked in an oven — 
~ at 105 to 110° C. (221 to 230° F.) (if a baking varnish) until dry as — 
_ determined in accordance with Section 7. As soon as the first coat 
es of varnish is dry, and the specimen is at room temperature, it shall © 
14 a be dipped again in the varnish in the reverse direction so as to give a _ 
uniform thickiess of coating. ‘The second coat of varnish shall be 


i 
‘ 
> - 
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allowed to dry in the same manner as the first coat. When the second Ee a 

coat of varnish is dry, the specimen shall be measured. The thickness = 

of varnish on each side of the metal shall be between 0.044 and 0.052 ae’ 

mm. (0.00173 and 0.00205 in.). saubeal 

14. (a) The specimens shall be placed in a uniformly-heated Procedure. 

oven, in which the temperature is maintained at 105 to 110° C. (221 

to 230° F.). A specimen shall be removed at the end of the first 24 

hours and every 24 hours thereafter. i 
NoTe.—Because of temperature variations between different levels in the oven, 


the specimen should be placed in the oven with the 8-in. dimension horizontal and 
the 1-in. dimension vertical. All specimens should be at the same level in the oven 


(b) Each specimen, after heating, shall be tested at room temper- . 
ature of approximately 20° C. (68° F.) by bending it through 180 deg. ts 
around a rod 0.32 cm. (0.125 in) in diameter. ri ae 

15. The number of hours of baking of the specimen which first Report. 
showed cracking of the varnish film shall be reported, together with © —— dnegatl 
the make and type number of the oven used. i ie 

Nore 1.—This size of oven and the amount of ventilation have a considerable ~ - 
effect on the heat endurance of varnish films. For this reason the analyticaltypeof 85s 
electrically-heated oven should be used. al 

Note 2.—The temperature of the oven should be held as closely as possible to _ 


the mean (107.5° C., 225.5° F.). <A difference of 5° C., (9° F.) in this temperature eet ~ : 
: 
range, when continuously maintained, has a very considerable effect (approximately 


25 per cent) on the life test of a varnish. cents 
Norte 3.—As the “grain” of the copper influences the result of the test, the heat _ ee 

endurance test specimens should be prepared by cutting the copper strips parallel — f 

with the direction of rolling. Puteri 


OIL PROOF TEST 


16. (a) To test for the effect of oil, the specimens shall be pre- oi Test 
pared as prescribed in Section 13 (a). Specimen. 

(b) The specimens shall be dipped and dried as prescribed in 
Section 9 (6), (c) and (d). 

17. The effect of oil on the varnish shall be determined by immers- Procedure. 
ing the specimens in transformer oil at a temperature of 105 to 110° C. 
(221 to 230° F.) for 48 hours and noting the effect on the varnish as by 
indicated, for example, by wiping with a piece of dry white cloth. mh 


be detected by examining the oil for turbidity. If a specimen of the used oil 
filtered through filter paper can be distinguished from an unfiltered sample of the 


Note.—Incipient disintegration of the surface of the varnish may sometimes is 


used oil, when the two samples in identical containers are held in front of a Arena y 
diffused light, the oil is turbid. ag 


| 
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mie DRAINING TEST 
(ALso KNOWN As “ WorkKING Viscosity” TEsT) 


18. A strip of sheet copper or brass about 4 cm. (1.57 in.) wide, 
35 cm. (13.78 in.) long, and 0.127 mm. (0.005 in.) thick, shall be 


_ immersed in the varnish at a room temperature of approximately 20° 
__C. (S8° F.) up to a line previously drawn across the strip 1 in. from 
the top. The sheet shall be withdrawn at a slow and uniform rate 


(about 38 cm. (15 in.) per minute), care being taken that the varnish 
is free from air bubbles. The specimen shall be permitted to drain 


ae _ thoroughly at room temperature while suspended in a vertical posi- 


Measure- 
meuts. 


Report. 


Procedure. 

a 


tion. It shall then be dried or baked (according to the type of the 
varnish) until dry as determined in accordance with Section 7. 

19. The thickness of the specimen in mils shall be measured at 
points 5.1 cm. (2 in.), 17.8 cm. (7 in.) and 30.5 cm. (12 in.), respec- 
tively, from the line to which the specimen was immersed. 

20. The thickness of each film in mils at the three points specified 
in Section 19 shall be recorded. The difference between the thickness 
at the upper point (5.1 cm.) and that at the lower point (30.5 cm.) 
shall be taken as a measure of the variation in the film thickness 
caused by draining. 


riyt, TEST FOR NON-VOLATILE MATTER BY WEIGHT 


_ 21. A portion of the sample shall be placed in a stoppered bottle 
or weighing pipette and weighed. About 1.5 g. of the sample shall 
be transferred to a weighed flat-bottom metal dish about 8 cm. (3.15. 
in.) in diameter, such as the cover of a friction-top tin can. The 


- container shall again be weighed and the exact weight of the portion 


of the sample transferred to the weighed dish calculated by difference. 


The dish with its contents shall be heated for three hours in an oven 


ie 


N on-Volatile 


maintained at 105 to 110° C. (221 to 230° F.). It shall then be weighed 
after cooling. 

22. The ratio of the weight of the residue to the weight of the 
original sample expressed as a percentage shall be taken as the per- 


centage of non-volatile matter by weight in the varnish. 


TEST FOR VOLATILE MATTER BY VOLUME —e— 


23. This test is intended to determine the volume percentage of 
volatile matter (solvent) in a varnish, and to afford a means of arriving _ 
at the volume composition of the varnish with respect to volatile | 
(solvent) and non-volatile (base) constituents. 

24. (a) About 100 ml. of the varnish shall be distilled in accordanc: | 


with the Standard Method of Test for Distillation of Gasoline, Naph- _ 


‘ 
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Matter. 
Scope. 
Procedure, 
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tha, Kerosine, and Similar Petroleum Products (A.S.T.M. Designa- ne 
tion: D 86) of the American Society for Testing Materials! The _ a ge 
distillation shall be “qualitative” instead of “quantitative” as given - : 
in Section 9 of the Standard Method D 86; that is, it is not necessary oS 
to record the volume of distillate recovered, or the temperature of the 
initial boiling point or end point. 

(b) The distillation shall be continued until a suitable end point 
indicates that all the volatile matter (solvent) has been distilled off. 


Note.—In the distillation of varnishes the end point differs with the various 
types and compositions. . In all cases, however, the rate of distillation slows down 
as the end point is approached; and, when the end point is reached, acrolein (formed | 
in the decomposition of the varnish base) is evolved and may be detected by its — 
characteristic odor. 

In addition to the evolution of acrolein, the following phenomena are suitable 
indicators of end point: 

(1) When the end point of the solvent is considerably lower than the initial — 
boiling point of the base, the end point of the distillation is indicated by the tem- 
perature reaching a maximum and then starting to fall consistently. 

(2) When the end point of the solvent and the initial boiling point of the base - 
are too close, or overlap, the above temperature drop does not occur. The end 
point of the distillation is then indicated by a sudden foaming up of the residual 
base in the distillation flask; or, if the distillation has been accompanied by foam- 
ing, the end point is indicated by a breaking of surface tension with a consequent 
cessation of foaming. 


25. The specific gravity of the volatile matter (solvent) recov- 
ered by distillation shall be determined in accordance with the pro- 
cedure described in Section 2 

26. The difference between 100 per cent and the percentage of 
non-volatile matter determined in Sections 21 and 22 shall be calculated 
and recorded as the percentage of volatile matter by weight. 

27. The percentage of volatile matter by volume shall be cal- 


culated from the formula: aoe by 
olume. 


dae US od ble moot To 


x = the percentage of volatile matter by volume; 

A = the specific gravity of the original varnish, as determined in Section 2; 

B = the specific gravity of the volatile matter (solvent) recovered by distilla- 
tion, as determined in Section 25; and 

C = the percentage of volatile matter by weight, as determined in Section 26. 


28. With proper care and attention to detail in making this test, Accuracy. 
differences occurring between different laboratories should not exceed 


11930 Book of A.S.T.M. Standards, Part II, p. 491. Wo 
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2 per cent for varnishes containing solvents which have end points not 
over 235° C. (455° F.), and should not exceed 4 per cent when the end 
-_ point of the solvent is as high as 307.2° C. (585° F.). 


DIELECTRIC STRENGTH OF VARNISH IN THE LIQUID STATE 


29. The purpose of the dielectric strength test of varnish in the 
liquid state is to insure that the varnish is free from moisture and 
foreign matter such as might come from unclean shipping containers. 

Apparatus. 30. The apparatus shall be as described in Section 14 of the 
Standard Methods of Testing Molded Materials Used for Electrical 
Insulation (A.S.T.M Designation: D 48) of the American Society for 
Testing Materials.! The test cup for holding the sample of varnish 

_ shall be made of a material having a suitable dielectric strength. It 

must be insoluble in and unattacked by mineral oil and gasoline and 

_ non-absorbent so far as moisture, mineral oil and gasoline are con- 

cerned. ‘The electrodes in the test cup between which the sample 

is tested shall be circular disks of polished brass or copper, 1 in. in 

diameter and having square edges. The electrodes shall be mounted 

in the test cup having their axes horizontal and coincident, with a 

gap of 0.1 in. between their adjacent faces, and with top of electrodes 
about 33 mm. (13 in.) below the top of the cup. 

31. (a) The electrodes and the test cup shall be wiped clean with 
dry calendered tissue paper or with a clean dry chamois skin, and 

_ thoroughly rinsed with a suitable solvent such as dry benzol or redis- 
tilled carbon tetrachloride. The electrodes and test cup shall then 
be rinsed with some of the varnish to be tested. 

(b) The spacing of electrodes shall be checked with a standard 
round gage having a diameter of 0.100 in. and the electrodes then 
locked in position. Care shall be taken not to touch the electrodes 
with the gage or in any other manner after cleaning the electrodes 
and cup, so as to avoid any possible contamination. 

(c) The temperature of the varnish when tested shall be the 
same as that of the room, which should be between 20 and 30° C. 
(68 and 86° F.). 

(d) The sample of the varnish shall be shaken so that it will be 
thoroughly mixed before filling the test cup, the shaking shall be done 
gently to avoid the formation of bubbles. 

(e) The cup shall be filled with varnish to a height of not. less 
than 20 mm. (0.787 in.) above the top of the electrodes. 

(f) The varnish shall be allowed to remain in the test cup until 
all air bubbles have disappeared. 
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(g) Voltage shall be applied and increased uniformly at the rate 
of approximately 3 kv. (r.m.s. value) per second until electrical break- 
down occurs as indicated by a continuous discharge across the gap. 
(Occasional momentary discharges which do not result in a permanent — 
arc may occur; these should be disregarded.) 
(h) After the breakdown and before removing the varnish from 
the test cup, the electrode surfaces shall be rubbed thoroughly with 
dry calendered tissue paper wrapped around a knife blade to provide 
stiffness. The test cup shall then be emptied and immediately 
refilled with the next filling of varnish to be tested. re 
(i) Five fillings shall be tested in conformity with the above pro- __ 
cedure and the last filling of the cup shall drain the sample container. vg 
32. Differences as great as 15 per cent may occur between dif- Variations 
ferent laboratories in the results of this test. This is considered ™**s™!s- 
satisfactory in view of the purpose of the test. ah 
33. The report shall include the following: 
(a) The kilovolts (r.m.s. value) at each electrical breakdown; 1% 
(b) The average value of the 5 breakdowns in kilovolts; and 
(c) The mean deviation from the average value expressed as a 
this of the average breakdown value. 
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I 


nibs DESCRIPTION AND USE OF REMODELED MacMICHAEL 
FOR DETERMINING VISCOSITY 
OF INSULATING VARNISHES 
APPARATUS 
_ The viscosity of varnishes may be determined by means of the remodeled 
MacMichael Viscosimeter shown in Figs. 1, 2 and 3. This instrument gives 
the viscosity values in terms of MacMichael degrees which are converted into 
absolute units of viscosity (centipoise) by means of the calibration curves of the 
various suspending wires. 

In Fig. 1 the apparatus, consisting of the following parts, is shown unas- 
sembled: 

A is the indicator by means of which the zero is adjusted and readings on 
scale D are taken. 

B is the insulated wire suspension, the torsion of which measures the vis- 
cosity. The wire is fastened only at the bottom of its insulating sleeve £’. 
This is suspended by hanging it on points P’. (Ten wires of different size to 
cover various ranges of viscosities are supplied.) 

C is the clamp screw which clamps the hollow spindle E to the sleeve E’ 
which holds the torsion wire B. 

D attached to hollow spindle E is the dial on which are calibrated the 
degrees MacMichael (300 deg. to the circumference). By means of this dial 
and indicator A the degrees deflection are determined as indicated in the method 
described below. 

E is the hollow vertical spindle inside of which is the torsion wire sleeve E’ 
which contains torsion wire B. 

F is an oil-filled dash pot which acts as a brake to deaden oscillations and 
bring the suspension to rest quickly when making a determination. The dash 
pot swings between arm guides F’ when the machine is assembled. 

G is the brass disk which is attached to the bottom of vertical spindle E. 
Torsion wire B and E’ is inserted into EZ and clamped with screw C and the disk 
G is then suspended in the liquid whose viscosity is being measured. Rotation 
of the sample cup H rotates the liquid and the rotating liquid exerts a certain 
force on the disk G partially rotating it and thus a torsion is produced in the 
wire suspension B, the deflection of which (or degree of torsion) is read from the 
scale on deflecting disk D. 

H is the container which holds the sample. A locking device fastens it 
securely to J or J. 

I is the water bath used for securing a uniform temperature in the liquid 
whose viscosity is being determined, when these viscosity measurements are 
desired at temperatures approximating that of the room (used on varnishes and 
oils). 

J is the heating unit which is used in place of J when viscosity measurements 
are made at high temperatures (used on compounds). re 
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K is the contact which carries the electric current to the heating unit cup J. 
It can be swung back when using cups H and J and when therefore electric heat- 
ing is not desired. 

L is the counter which indicates the revolutions per minute of the turntable 
M. Atrip arrangement allows this counter to be lowered or raised, thus throw- 
ing the counter in or out of operation at will. 


Fic. 1.—Improved MacMichael Viscosimeter Apparatus, Unassembled. 


M is the rotating turntable in which J or J are set. A locking device (not _ 
shown) locks I or J securely to the turntable M so that when the turntable ~ 
rotates the water bath or heating unit with the sample container also rotate. __ 

N is the inclosing case under which is the motor and governor shown in 
Fig. 3. These operate turntable M. 

O is a rheostat which controls the current going to the heating unit J. 

O’ is a rheostat controlling current for motor (shown only on remodeled 
instruments). 

P is the knife switch (snap switch on new type machine) controlling the 
current for the heating unit J. 


R is the push button which controls the electric current operating the 
motor shown in Fig. 3. ; 
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S is a leveling screw to level the instrument. Another such screw (not 
shown) is directly opposite to this one. 

T is the governor screw that adjusts the speed of the motor by adjusting 
the governor shown in Fig.3. In the remodeled apparatus the speed of rotation 
of turntable M can be decreased by moving the large gear in gear box away from 
the motor until pin of motor shaft is disengaged from slot of gear sleeve. The 
instrument is sent out with gear in low-speed position; to obtain high speeds 
shift gear toward motor until pin is engaged. 


¢ 
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Fic. 2:—Improved MacMichael Viscosimeter Apparatus Assembled q 


U is the measuring device used to measure the depth of the liquid in con- 
tainer H. 

p are the projecting points on which the assembled spindle, namely, insu- 
lated torsion wire suspension B and E£’, spindle and deflection dial D, and im- 
mersed disk G are suspended. 

The apparatus is shown assembled in Fig. 2 for viscosity determinations 
on oil or varnish. Explanatory letters refer to the same parts as in Fig. 1. 

In Fig. 3 are shown the internal structure and cup and heating unit assem- 
bled for testing compounds. The explanatory letters refer to the following: « 


for Testing Varnish or Oil. 


V is the motor which operates the turntable M. “% 
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W is the governor controlling the speed of the turntable M. owas 

X are the leads to connect instrument to 110-volt alternating current or 
direct current lighting circuit. 

Y is the clamp holder for holding the spindle E with its dial D, when the 
machine is not in use (remodeled machines). 

The heating unit J and the sample container, H, are here shown assembled 
as used in the viscosity determinations on compounds. 


Fic. 3.—Improved MacMichael Viscosimeter Apparatus Showing 
Structure and Cup and Heating Unit for Testing Compounds. 
DIRECTIONS FOR MAKING VISCOSITY MEASUREMENTS ON VARNISH 


Cups and disks must be perfectly clean. Otherwise reliable results cannot 
be obtained. wn 

Dash pot F on the stem of the spindle should be two-thirds full of a 
medium grade of good machine oil (Etna Engine or Appollo) in order to ~ 
dampen vibrations. 


Use water bath J to secure and maintain the temperature of the sample in . a > _ 


H when testing varnishes or oil. 

Insert container H into water bath J. See that they are properly locked a 
together, then lock bath J on turntable M. 

Choose the proper torsion wire suspension for the liquid to be tested. 
Experience is the best guide to determine what suspension to use. Screw the 
disk G to the spindle Z, and insert into EZ the proper insulated torsion wire 
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suspension FE’. Suspend these assembled parts from points so the disk is 
suspended in the container H. Be sure to always suspend the wire on the 
points p with the flat side of the triangular button against the flat side of the 
supporting arm. The rounded surface of the triangle must face out towards 
the operator. Tightly fit the cover of the dash pot F on the arm guides F’. 

See that the instrument is perfectly level. Use leveling screws S to adjust 
the instrument. The instrument is level when the suspended sleeve E swings 
exactly in the center of the hole of the cover on the dash pot. 

Adjust the speed of the turntable to 60 r.p.m. This should be checked 
each time determinations are made. Use the governor screw T to adjust the 
speed of the motor. The gear in the gear box, referred to under T in the descrip- 
tion of Fig. 1, should be in high speed position, that is, towards the motor. 
Use a stop watch to adjust the speed. After the speed is adjusted, lower the 
counter L so it will not operate during the following procedure. 


Note.—The deflection is directly proportional to the speed of rotation. The 
60 r.p.m. must therefore be maintained when the varnish, oil or compound is in 
the cup. It is, therefore, necessary to check first the revolutions per minute without 
the disk suspended in the sample, and again, when running a determination with the 
disk susnended in the sample. The motor must give the same number of revolutions 


per minute in-each case and this value must be the same as was used for calibrating 
the suspension. 


When the instrument is level adjust the indicator A to the zero m-rk on 
the dial D, when the spindle is suspended in the air, by moving the indicator 
as necessary. When the indicator has been set it must not be moved again 
until the test has been completed. 

Fill the container H with the sample to be tested to a depth of 3.5 cm. A 
special device U is provided to measure this depth. Lay this device across the 
cup so the pointed end projects into the cup. When the surface of the liquid 
just touches the point, the depth of the liquid in the cup is 3.5 cm. 

Raise or lower the temperature of the oil or varnishes to 21° C. by adding 
hot or cold water to the water bath, always stirring the sample well until a 
uniform temperature is secured. This is imperative. The sample may be 
stirred by rotating the sample cup frequently. It may also be stirred by lifting 
the spindle from the points p and stirring with the disk G holding the spindle 
by the barrel EZ and stirring by giving the disk an up-and-down movement in 
thesamplecup. In the case of compounds, it is necessary to stir in this manner. 
In testing varnishes and oils, usually sufficient stirring can be obtained by 
rotating the cup while holding the barrel E to keep the disk stationary. If the 
spindle is removed from the points p it must always be suspended again with 
the same flat side of the supporting triangular button against the supporting 
arm so that the zero position is not changed. 

If, when resuspending the spindle from points p it is noted that the zero 
point has moved, do not reset the indicator A as the change probably is due to 
some torsional effect produced by the sample. This may be especially noticed 
when testing compounds. Rotate the cup and take the reading without reset- 
ting the indicator. 

When reading the thermometer have the bulb in the sample midway between 
the disk and the container wall and not resting on the bottom. Test the tem- 
perature at various points in the container to determine if a uniform tempera- 
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When a uniform temperature of 21° C. is secured, start the cup rotating by 
closing the switch R. Keep a hand on the switch and watch the scale on the 
disk D. If there is any danger that the deflection will go beyond the maximum 
limit for the suspension being used, open the switch immediately. Insert the 
next strongest wire suspension into the spindle and repeat as above indicated. 
When changing suspensions it is necessary to again set for zero. This may be 
accomplished without removing the sample, by simply removing the water 
bath, J, with its sample container, H, and then suspending the spindle with its 
new suspension on #, and leveling and adjusting as described above. It is 
necessary, of course, to thoroughly clean the disk, G, when doing this for if any 
varnish film should dry on the disk, the uneven or rough surface thus produced 
on the disk would cause an erroneous reading. A suspension wire should never 
be allowed to deflect beyond its maximum limit, for beyond this point a per- 


TABLE I—MAxIMUM AND MINIMUM LIMITs FOR SUSPENSIONS. 


MINIMUM APPROXIMATE Maximum APPROXIMATE 
SUSPENSION DEFLECTION, EQUIVALENT DEFLECTION, EQUIVALENT 
NuMBER DEG. CENTIPOISE DEG. CENTIPOISE 
(B. & S. Gage No.) MAcMICHAEL READING MACMICHAEL READING 

18 125 89 

225, 

750 50 4200 

700 24 4000 

750° 11 4000 


manent set would be produced in the wire and a new calibration of the wire 
would have to be made or probably a new wire would have to be used. Table I 
gives a maximum and minimum limit for suspensions now in use. If the deflec- 
tion is less than this minimum limit the next weakest suspension must be 
inserted and the test repeated. The reason for this is that at low deflections 
a change in slope appears on the calibration curve of the MacMichael degrees 
versus centipoises. The percentage error is magnified here and hence a reading 
that comes up higher in the calibration curve should be used. The maximum 
limit given may not be the limit to which it is permissible to deflect the wire 
in order to prevent its acquiring a permanent set. It, however, happens to be 


the limit of the calibration curve available for that suspension when the wire | 


was calibrated. 


Record the deflection in degrees MacMichael and read the viscosity in 
centipoises from the calibration curve of the suspension used. 


Note 1.—Before any sets of suspensions are used, they must be calibrated as 
noted under heading ‘“‘Calibration of Suspensions.” 


Note 2.—The following table gives the diameter of the wires (new American _ 
music wire gage) used in making the suspensions and the maximum limit of torsion 
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in degrees MacMichael to which they may be subjected before they acquire a perma- 
nent set: 


TORSIONAL 
DIAMETER LIMIT, DEG. 
SusPENSION NumBeER (B. & S. Gage No.) Wire, 1x. MacMICHAEL 


30 (Weakest) 0.0100 
0.0126 


14 (Strongest) 

Nore 3.—Not all of the suspension noted above are required in testing varnish. 

Suspensions 22, 21 and 20 will be sufficient for practically all varnishes. The heavier 

wires 18, 16 and 14 are used for very viscous materials. 


= CALIBRATION OF SUSPENSIONS. 

In order to calibrate the torsion wire suspensions used in this apparatus 
to measure viscosity, a number of samples of oil and a sample of pure castor oil 
should be prepared and sent to the U. S. Bureau of Standards for determination 
of absolute viscosity at various temperatures. The following are typical data 
as supplied by the Bureau of Standards on a standard samples of oil: 

Vv 


10 29.95 
No. 1. Mineral Oil (Transformer) 63 seconds Say- 20 18.6 
bolt viscosity at 100° F : 


Om SAMPLE 


41.02 
25.40 


405 
169.9 
89.64 


1104 
746 


The viscosity of sample No. 1 is so low that even with the weakest suspen- 
sion only a very small deflection is secured. As the percentage of error is higher 
at small deflections than at large deflections, such a sample should not be used. 
These samples must have their absolute viscosities checked at least once a year 
as it has been found that the oils undergo some change on standing over long 
periods. 

The calibration of the wires is made by testing the standardized samples 
of oil, following the directions as given above under heading “‘ Directions for 
Making Viscosity Measurement on Varnishes.” Tests are made at the same 


bolt viscosity at 100° F 


30 12.44 
‘ ‘ 1 72.50 
No. 2. Mineral Oil (Transformer) 104 seconds Say- | 


No. 3. Mineral Oil (Lubricating) 297 seconds Say- 
bolt viscosity at 100° F 


m No. 4. Castor Oil, U.S. P. (AA) 
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temperatures as used by the Bureau of Standards for their absolute viscosity 
tests. The above standard samples would be used as follows: 


SUSPENSION NUMBER 
Sample No. 2 at 10° C.— . 30, 28, 26, 24, 22 and 21 
“ 10° C— 


Say 


26, 24, 22 and iveahtiins 
18, 16and 14 
20, 18, 16 and 14 
21, 20, 18 and 16 
«nh ° 21, 20, 18 and 16 


The degrees MacMichael obtained for each suspension on each sample at sit 
each temperature are plotted against corresponding U.S. Bureau of Standards 
absolute viscosity figures (centipose) for those samples at the same temperatures leva. 
and a line is drawn through these points. The line should be straight except 
possibly at low deflections where the error is correspondingly high. 
Once every two months the suspensions should be recalibrated. In this 
recalibration the viscosities obtained as read from the plotted curve are com- 
pared with the Bureau of Standards viscosities and if they agree within 10 
per cent, the curve need not be replotted. In cases of low viscosities 15 percent 
error is allowable. If the majority check tests show a larger error, a new curve 
should be plotted for the suspension. 
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AppEenprx II 


- DIELECTRIC STRENGTH TESTS ON COPPER BASE © 


Where it is desired to make dielectric strength tests of solid films of varnish 
(as distinguished from the specimens prescribed in the methods, which are a 
combination of varnish and paper fibers), it is recommended that copper be 
used as the base as formerly required in the methods. The following are the 
directions for preparing and testing such specimens: 

1. (a) Specimens are prepared by dipping pieces of thoroughly cleaned. 
smooth sheet copper or brass about 20 cm. (7.88 in.) square and about 0.127 mm. 
(0.005 in.) thick into the varnish which is at the consistency prescribed in Sec- 
tion 5 (b) of the methods. 

(b) Each specimen is dipped twice, once in each direction, in order to give 
a more uniform thickness of coating. The specimen is dried after each dip in 
the same vertical position in which it was dipped. 

(c) Specimens of air-drying varnish are dried in free air after each dip at 
a room temperature of approximately 20° C. (68° F.) for a period six times as 
long as that determined in accordance with Section 7 of the methods. 

(d) Specimens of baking varnish are drained and then baked after each dip 
for a period three times as long as that determined in accordance with Section 7 
of the methods. 

(e) The final thickness of the film of varnish on each side of the specimen 
is between 0.044 mm. (0.0018 in.) and 0.052 mm. (0.002 in.). 

2. (a) The dielectric strength of the two films of varnish is determined by 
applying alternating potential to two circular metal disks, 5.08 cm. (2.0 in.) in 
diameter and with edges rounded to a radius of 0.64 cm. (0.25 in.) which are 
placed in contact with the two sides of the specimen directly opposite each other 
and under a pressure of approximately 0.5 kg. (1.1 lb.). Starting at zero, the 
voltage shall be increased at a rate of approximately 0.5 kv. per second. The 
electrodes shall be polished and cleaned after each puncture. As the tempera- 
ture of the electrodes increases after a number of tests, it is advisable to change 
the electrodes after every twenty punctures. Ten such punctures are to be 
made at various points selected at random on each specimen. After testing, © 
the thickness of the specimen shall be determined by making five measurements 
on a strip cut diagonally across the specimen. ‘The measurements shall be 
equally spaced along the strip except in the case of a measurement being to 
close to a point of puncture. The average of the five measurements shall be 
considered as the thickness of the specimen. 

Notr.—When necessary, in order to get ten punctures, additional specimens 
should be tested. 


(b) The frequency of the test potential shall be not greater than 100 cycles 
per second, and each part of the testing apparatus shall have a continuous rating 
of not less than 2 kva. (preferably larger). The wave form shall be a sine curve 
as defined, and the voltage shall be measured by methods approved by the 
American Institute of Electrical Engineers. 

(c) The voltage may be controlled by any approved method which does 
not distort the wave form beyond the limits prescribed above and which does 
not subdivide the voltage in steps greater than 100 volts. The apparatus shall 
comply with the Standards of the American Institute of Electrical Engineers. 

3. The volts at puncture, the net thickness of insulation and the volts per 
mil of net thickness shall be reported for each of the ten tests } dagetine with me 
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TENTATIVE METHODS OF TESTING SHEET AND TAPE 
INSULATING MATERIALS FOR 
STRENGTH! 


A.S.T.M. Designation: D 149 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


1. These methods are designated to determine the ini Scope. 


strength of sheet and tape insulating materials except (a) rubber 
insulating tape, which should be tested in accordance with the Tenta- 
tive Specifications for Rubber Insulating Tape (A.S.T.M. Designation: 
D 119-28 T) of the American Society for Testing Materials,? and 
(b) friction tape for electrical purposes which should be tested in 
accordance with the Standard Specifications for Friction Tape for 
General Use for Electrical Purposes (A.S.T.M. Designation: D 69) of 
the American Society for Testing Materials.* 

Since the dielectric strength of sheet and tape materials is depend- 
ent upon the time of application of the electrical tension, two tests 
differing in time duration are included as A, Short-Time Dielectric 
Strength Test, and B, One-Minute Step-by-Step Dielectric Strength 
Test, respectively. 

A third test, designated as an Endurance Dielectric Strength 
Test, is included under C. It shows the relative dielectric strength 
of different flexible sheet and tape insulating materials at high tem- 
perature when subjected to electrical tensions for relatively long 
periods. 

It should be noted that the results obtained with the electrodes 
specified for sheet material will differ from those specified for tape 
material (Section 3) and will not be comparable because the apparent 
dielectric strength of thin materials varies with the area of the 
electrodes. 

Sheet materials are divisible into two general classes: (1) thin, 
flexible materials, easily bent or wrapped around conductors, and 
(2) laminated materials, slightly flexible or rigid. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
N. Y. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1068 tata! sich 1931 Book of A.S.T.M. 
Tentative Standards, p. 765. (We, 

* 1930 Book of A.S.T.M. Standards, Part II, p. 1036: 
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Tests on thin flexible materials at room temperature shall 

: be made in accordance with Method A Short-Time Dielectric 

edt Strength Tests as specified in Sections 2 to 12; with Method B 

ek . One-Minute Step-by-Step Dielectric Strength Test as specified 

ee: = in Sections 13 to 22, or with Method C Endurance Dielectric 
ee Test as specified i in Sections 23 to 28. 


Tests on laminated sheet materials at room temperature 


Short-Time Dielectric Strength Test 


APPARATUS 


High-Voltage 2. (a) Any well-designed, high-tension transformer hatin’ to 
Transformer. an alternating current supply, having as nearly a true sine wave as 
possible, may be used. The transformer and the source of supply of 
energy shall be not less than 2 kva. for voltages of 50,000 volts or less, 
and not less than 5 kva. for voltages above 50,000 volts. The fre- 
quency shall not exceed 100 cycles per second. 

(b) Regulation shall be so controlled that the high-tension testing 
voltage taken from the secondary of the testing transformer can be 
raised gradually from any point and in no case more than 500 volts 
at a step. The control may be made by generator field regulation, 
with an induction regulator, or with a variable ratio auto transformer. 
Any method of regulating the voltage is satisfactory which does not 
distort the wave more than 10 per cent from a sinusoidal shape. 

(c) The voltage may be measured by any approved method 
which gives root-mean-square values, preferably by means of a volt- 
meter connected to a special voltmeter coil in the high-tension wind- 
ing of the testing transformer, or to a separate step-down instrument 
potential transformer. A voltmeter on the low-tension side of the 
transformer is satisfactory, if the ratio of transformation does not 
change under any test condition. An electrostatic voltmeter prop- 
erly calibrated in the high-tension circuit is also satisfactory. A 
spark gap may be used to check the readings at very high potentials. 

(d) Some protection is desirable in the high-tension circuit of 
testing transformers where the potential is 25,000 volts or over, to 
prevent dangerous surges and limit the current when the test specimen 
is punctured. It is, however, desirable to have as much energy avail- 
able as possible when puncture occurs. If impedance in the form of 
choke coils is used in series with the high-tension terminals, it should 
not be greater than that which will limit the high-tension current to 
double the normal rated current of transformer. 
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When a spark gap is used, a non-inductive resistance of about 
one ohm per volt should be inserted in series with one terminal of the 
spark gap, to damp high-frequency oscillations at the time of break- 
down and limit the current flow. This resistance shall be as near the 
gap as possible. If the test is made with one side grounded, this _ — 
resistance shall be on the ungrounded side of the circuit, and if neither ; 
side is grounded, the resistance shall be inserted one-half on each side 
of the spark gap. Water tube resistors are preferable to carbon for 
this purpose, as carbon resistance may be materially decreased by the 
passage of current. 

(e) The apparatus used and the method of measuring the voltage 
shall meet the requirements of the Standards of the American 
Institute of Electrical Engineers. 

3. The electrodes shall be of brass or copper with flat polished 
contact surfaces. For sheet material they shall be cylinders 2 in. 
(50.8 mm.) in diameter and 1 in. (25.4 mm.) in length with the edges 
rounded to a radius of } in. (6.35 mm.). For tapes the electrodes 
shall be cylindrical rods } in. (6.35 mm.) in diameter with edges 
rounded to a radius of #5 in. (0.8 mm.) and the upper movable one 
shall weigh 0.1 Ib. (45.4 g.) + 0.005 Ib. (2.3 g.). 


TEST SPECIMENS 
4. (a) The test specimens may be of any conyenient size, but Test 
the total area of the specimens of one sample of material shall be SPecimens- 
sufficient to permit making at least ten satisfactory tests. 
(b) The specimens shall be representative of the material to be * sont 
tested, care being taken to select material which isfreefrom abnormal = ~~ 
defects such as blisters, wrinkles, cracks, etc. . net 


5. The tests shall be made in air with the specimen at room Surrounding 
temperature. Medium. 

6. The testing electrodes shall be kept clean and polished. Condition of 

7. The electrodes shall be self-aligning, and shall be placed Blccto**s- 


Position of 
exactly opposite one another with the specimen in a horizontal plane Electrodes 


between them. 
8. The edges of tapes shall be clamped between blocks of insu- 
lating material under a pressure of approximately 100 lb. per sq. in. 
to prevent flashover occurring before puncture. Sie 
Note.—In the Appendix are shown two different devices which have been 
found satisfactory for these tests. 
9. Starting at zero, the voltage shall be increased uniformly to Application 
breakdown at a rate of 0.5 kv. per second, except that if break- °f Voltage. 
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down occurs at this rate in less than 40 seconds, the rate shall be 
decreased so that breakdown will occur in not less than 40 seconds. 
If the material fails at less than 5 kv., the minimum time shall be 
reduced from 40 seconds to 20 seconds. 
Number of 10. Ten tests shall be made and the average of these ten punc- 
ae turing voltages shall be taken. 
Thickness. 11. The thickness of the specimen shall be measured at each 
puncture, using a ratchet micrometer graduated to 0.001 in. and 
having a circular foot not less than 0.240 in. nor more than 0.260 in. 
in diameter. 
cael 12. The report shall include the following: 
The thickness of the specimen at each puncture; 
(b) Total volts and volts per mil of thickness at each puncture; 
aire (c) The average, maximum and minimum volts at puncture per 
mil of thickness for each sample; 
a (d) The room temperature; 
(e) The relative humidity,in percent; = 
(f) The duration of the test. $x 


One-Minute Step-by-Step Dielectric Strength Test 


APPARATUS 
Apparatus 13. The apparatus shall consist of the high-voltage transformer 


_ and the electrodes specified in Sections 2 and 3. 


Test 14. The test specimens shall be as specified in Section 4. 


Specimens. 
PROCEDURE 


Sencounting 15. The tests shall be made in air with the specimen at room 
Siestintien, 16. The testing electrodes shall be kept clean and polished. 
Position of 17. The electrodes shall be self-aligning, and shall be placed 
Electrodes exactly opposite one another with the specimen in a horizontal plane 
Specimen. between them. 
18. The edges of tapes shall be clamped between blocks of insu- 
lating material under a pressure of approximately 100 lb. per sq. in. 
to prevent flashover occurring before puncture. 


Nore.—In the Appendix are shown two different devices which have been found 
satisfactory for these tests. 


Application 19. An initial voltage shall be applied equal to 40 per cent of 
of Voltage. the breakdown voltage in the short-time test, adjusted as shown in 
the following table. The voltage shall then be increased in incre- 
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ments as indicated in the table, up to failure, being held at each 

step for one minute. The change from each step to the next higher 

shall be made within 10 seconds. at netsh 
Apjust 40 Per a 


CENT OF BREAK- 


BY SHORT-TIME METHOD li} od TO NEAREST OF INCREASE 


Ti. JA» 


over 12.5to 25 kv., inclusive 


over 50 100 “ 


Note.—Example: 2 if 
“ anit Breakdown voltage by short-time method = 41 kv. 

40 per cent of breakdown voltage = 16.4 kv. he . 
Initial voltage obtained by adjusting 40 per cent of breakdown 


to nearest 2.5 kv. = 17.5 kv. i, 
Voltage will be increased in increments of 2.5 kv. 


Therefore, second step = 20.0 kv., etc. 


20. Five tests shall be made and the average of these five punc- 
turing voltages shall be taken. 

21. The thickness of the specimen shall be measured at each 
puncture, using a ratchet micrometer graduated to 0.001 in. and 
having a circular foot not less than 0.240 in. nor more than 0.260 in. 
in 

22. The report shall include the following: ete 

(a) The thickness of the specimen at each puncture; 

(b) Total volts and volts per mil of thickness at each puncture: 

(c) The average, maximum and minimum volts at puncture per 
mil of thickness for each sample; 


(d) The room temperature; 


(ec) The relative humidity,in percent; 


(f) The duration of the test; 
(g) The value of the initially applied voltage and the value of 
the voltage at each step. ay 
ber 


Endurance Dielectric Strength Test ule 


APPARATUS 

23. The apparatus shall consist of the high-voltage transformer 
specified in Section 2. 

24. (a) The specimens shall be made by wrapping the mate- 
rial, in tape form with one-quarter lap, one-half lap, butt jointed or 
as sheets, on brass tubes. The tubes shall be, for sheets and for tape 
up to 13 in. in width, about 36 in. in length and 1 in. in outside diam- 
eter. For tapes wider than 7 = the tubes shall be 2 in. in outside 
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diameter. The sample shall be built up to the desired thickness, 
simulating practical conditions, winding all layers of tape in the same 
direction. 

(b) A smooth layer of metal foil shall then be wrapped over the 
insulation for a distance of 24 in., leaving 6 in. of insulation uncovered 
at each end of the tube. The metal foil shall be bound in place with 
a wrapping of adhesive tape which shall extend the full length of the 
tube in order to protect the insulation at the end from corona discharge. 

(c) A thermocouple shall be applied to the metal foil near the 
center of the tube and held in place by the adhesive tape. 


ow 

PROCEDURE 

25. The specimen shall be mounted in an oven and a temperature 


of 100° C. (212° F.) maintained during the test. Provision shall be 
made for so mounting the specimen that the tube may be connected 
to the high voltage side of the circuit with the metal foil sheath and 
thermocouple connected to ground. 

26. A voltage equal to 10 per cent of the breakdown voltage (to 
the nearest kilovolt) obtained in the short-time test (Method A) shall 
be applied and maintained for 30 minutes. The voltage shall then be 
increased by steps of 20 per cent of the initial value until puncture 
occurs, the voltage being held at each step for 30 minutes. 

27. The temperature of the sample as indicated by the thermo- 
couple shall be observed at intervals during the test and recorded at 
the end of each 30-minute period. It will be found that the tem- 
perature rises gradually until just before breakdown when the tem- 
perature increases rapidly. During this latter period, temperature 
readings shall be recorded at frequent intervals. 

28. (a) The results shall be plotted using time, expressed in 
hours, as abscissas, and temperature, in degrees Centigrade, as ordi- 
nates. In addition to time as abscissas, the values of applied kilovolts 
shall be indicated since the value of kilovolts increases uniformly with 
time. The significant values to be taken from the curve and reported 


(1) Duration of test; 
(2) Breakdown voltage; 
($) Temperature of specimen at breakdown; 
(4) Rate of temperature rise during test. 


(b) The report shall also include a description of the specimen 
and its preparation, the thickness of the insulation and the number of 
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Dielectric Strength Tests on Laminated Materials: 

29. For testing laminated sheet materials the procedure described 
in Method A, Short-Time Tests, Sections 2 to 12 and Method B, 
Step-by-Step Test, Sections 13 to 22 shall be modified in accordance 
with Sections 30 to 32. 


30. All tests shall be made under oil maintained at normal room 
temperature. 

31. Tests may be transverse or parallel to the laminations, or 
both, depending upon whether the stress on the material when in use 
is to be transverse or parallel to the laminations, or both. 

(a) Transverse tests shall be made between the standard 2-in. 
electrodes (Section 3). 


NoTe.—Surface creepage and flashover at the higher voltages may be pre- 
vented by puring around the electrodes any high-grade insulating compound which 
will form a good bond with the material and with the electrodes. Sealing wax and 
phenolic resin varnish have been successfully used under certain conditions. In 
applying this protective compound, care must be taken to prevent voids under the 
edges of the electrodes. 


(b) For tests parallel to the laminations, the material shall be 
cut into sections 2 in. square. Holes shall be drilled into opposite 
edges of each section so as to line up with each other, the inner ends 
of the holes being 4 in. apart. Metal electrodes shall be used, the 
ends of which exactly fit the ends of the holes. Thus, in effect, the 
material is tested edgewise in a modified needle gap. The diameter 
of hole should be approximately one-fourth the thickness of the speci- 
men. For very thin specimens it may be necessary to use a larger 
ratio of drill size. Results shall be expressed in total kilovolts break- 
_ down. 

32. For the Short-Time Method five tests shall be sufficient, and 
for the Step-by-Step Method three tests. 


Tests on Both Thin and Laminated Materials at Different Temperatures: 
33. Where the test materials are to be used at other than room 


Surrounding 
Medium. 


Position of 
Electrodes 
and 
Specimen. 


Number of 
Tests. 


temperature, their dielectric strength characteristic should be ascer- | 


tained over the operating range of temperature. 

34. Temperature control shall be obtained by the use of an air 
oven (or refrigerator) in the case of thin materials, or by the use of 
an oil bath, in the case of laminated materials. ~ 


(a) The air oven should be provided with some means of cir- 


culating the air, so that approximately constant temperature is main- 


tained around the test specimen, and with a thermometer or thermo- — 


couple for measuring the temperature as near the point of test as 
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practicable. Any well-designed oven of sufficient size to hold the 
test equipment is satisfactory for this purpose. 

(b) The oil bath should be provided with some means for cir- 
culating the oil, so that the temperature is substantially uniform 
around the test specimens, and with a thermometer or thermocouple 
for measuring the temperature as near the point of test as practicable. 

35. The test material shall be subjected to the test temperature, 
before voltage is applied, for a period in minutes equal to half the 
thickness of the specimen in mils. 

The tests shall cover the operating range of temperature to which 
the test material is to be subjected. Where this range is considerable, 
tests should be made at not less than four points, so that a curve of 
dielectric strength (volts per mil) against temperature may be plotted. 
These points should include the maximum and minimum operating 
temperatures. The number of tests at each temperature shall be as 


specified in Sections 10 and 32, 


Rieti it ts ols 


Figure 1 shows the multiple electrode form of tape tester. In this ae 
a strip of tape is held between four impregnated wooden blocks, A, which are 
in turn held in place in the two main blocks, B, by means of the thumb screws 
C in the ends of the blocks A. The blocks A are wound butt jointed with 1-in. 
varnished cloth tape. The whole device is clamped tightly together by the six 
thumb screws D. 

There are ten lower electrodes which are fixed to a common bus-bar E 
The upper electrode, G, is movable and may be inserted into any of the bushed 
holes F which serve to align the upper electrode with the corresponding lower 
electrode. Voltage is applied between the upper and lower electrodes by direct 
connection to the upper electrode and by connection to the common bus-bar E 
through the thumb-screw terminal D marked J. The electrodes are cylin- 
drical brass rods } in. (6.35 mm.) in diameter with edges rounded to a radius 
of 7; in. (0.8 mm.). The weight of the upper electrode is 0.1 lb. (45.4 g.). 

After the tape is secured in position, the test is made by moving the upper 
electrode successively from hole to hole until ten punctures have been obtained 

As more or less carbon is formed during tests, the successful operation of 
this device depends upon keeping the parts clean. The electrodes should be 
cleaned with very fine emery paper, being careful not to change their form. 
The blocks A should be rewound from time to time with new varnished cloth 
tape. 

Referring to Fig. 2 (a), the tape is held between two pieces of fiber, 4, 
which, in turn, are held between two impregnated wood blocks, B, held in brass 
bases, C. The blocks are pressed together by a spring, D, which is compressed 
by the latch handle, EZ, through a rounded pin, F, fitting into a cup-shaped cap. 
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G. When the handle is released, the blocks are spread apart by two light springs, 
H, mounted on the face of the lower block. The electrodes, J, consist of hollow 
rods, fitted with very light internal springs, K, which hold the ends against 
the tape during the test. Vents, L, relieve any gas pressure which may develop 
when puncture occurs. _ 


Screw C-- 


After considerable use, a leakage path will develop along the surface of 
one of the blocks and re-surfacing becomes necessary. This condition is avoided 
by using fiber disks as indicated in Fig. 2 (b). These disks are easily removed 
and replaced as necessary. 
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VS Fic. 1.—Apparatus for Dielectric Strength Test on Tape. 

n. 

ix 

ere 

ed 

er 

ct 

E 

n- 

us 

er 

d 

of 

be 

n. 

th 

4, 

SS 1 

ed 


to sont ols 


we 


F- Rod 
 6-Seat 


(a) Assembled View. 


A 


Electrode. 


B- Upper Wood 
lock. 


A-Fiber Disk. 
A - Fiber Strip. 


B - Lower Wood 
Block. 


Fic, 2.—Lever Operated Form of Tape Tester. 
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TENTATIVE METHODS OF TESTING ELECTRICAL 
INSULATING MATERIALS FOR POWER FACTOR 
DIELECTRIC CONSTANT AT | 
QUENCIES OF 100 TO 1500 KILOCYCLES'! 


wire 
A.S.T.M. Designation: D 150-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism _ 
and suggestions, and as such is subject to annual revision. 


ISSUED, 1922;. REVISED, 1923, 1927, 1931. 
1. These methods provide for the determination of the power Scope. 7 


factor and dielectric constant of solid electrical insulating materials 
at frequencies of 100 to 1500 kilocycles. 


Fic. 1.—Equivalent Series Circuit. Fic. 2.—Vector Diagram for Equivalent 


Series Circuit. — 


DEFINITIONS 

2. Power Factor——The power factor of an insulating material is power 
the ratio of the total power loss (watts) in the material to the product Factor. 
of voltage (volts) and current (amperes) in a capacitor in which 
that material is the dielectric. 

3. Dielectric Constant.—The dielectric constant of an insulating pietectric 
material is the ratio of the capacitance of a capacitor in which that Constant. 
material is the dielectric to the capacitance of a similar capacitor in 
which the dielectric is a vacuum. (For practical purposes air dielec- 
tric is equivalent to a vacuum.) 7 

4, Loss Factor.—For the purpose of these methods the loss factor Loss Fac 
of an insulating material is the product of its power factor and its 
dielectric constant. 


tor. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 


Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
N. 
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THEORY OF TEST 
5. (a) Series Noiation—Any insulating material between two 


* electrodes constitutes a capacitor. Such a physical capacitor may be 


represented by a capacitance C and a resistance R in series as shown 


in Fig. 1. The resistance R is called the equivalent series resistance 


and the capacitance C is called the equivalent series capacitance of 
the capacitor. For sine-wave voltage and current the vector rela- 
tions are as shown in Fig. 2. The power factor is: 


Power Factor = cos @ = sinW = sin tan-! RwC oi 
where R = the resistance in ohms; 


« = 2m times the frequency in cycles; and 
= the capacitance in farads. 


Fic. 3.—Equivalent Parallel Circuit. Fic. 4.—Vector Diagram for Equivalent 


Parallel Circuit. 
a Since, for small angles the sine is substantially equal to the 
tangent, the power factor equals RwC, approximately. This is cor- 
rect to closer than 0.5 per cent of the power factor value for 
power factors up to 0.1. Where R is expressed in ohms, C in micro- 


microfarads and the frequency, f, in kilocycles, this expression 
becomes: | 


Power Factor = 6.28 RCf X 10-® 


The power factor is, therefore, determined by measuring the values 
of R and C. This may be done by the Substitution Method as 
described in Sections 14 and 15. 

(b) Parallel Notation—A physical capacitor may also be repre- 
sented by a capacitance C, and a resistance R, in parallel as shown 
in Fig. 3. The resistance R, is called the equivalent parallel resistance 
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and the capacitance C, is called the equivalent parallel capacitance 
of the capacitor. For sine-wave voltage and current the vector 
relations are as shown in Fig. 4. For this notation the power factor 
is: 

G 


Power Factor = cos @ = sinW = sin tan™'! —— 


=) 


where G = the conductance in mhos; Sheek 
@ += 2m times the frequency, in cycles; and 
C, = the capacitance in farads. 
Making the same approximations as in Paragraph (a), the power 


G 
factor for practical purposes is taken as ——- Where G is expressed 
p 
in micro-mhos, the frequency, f,in kilocycles, and C, in micro-micro- 
farads, this expression becomes: 


G 102 
Power Factor = 1.59 -— 


fCy 
It will be seen that G and C, determine the power factor. They may 
be measured by the Bridge Method as described in Sections 19 and 20. 
The equivalent series capacitance C as determined by the Sub- 
stitution Method, Sections 14 and 15, and the equivalent parallel 
capacitance C, as determined by the Bridge Method, Sections 18 


and 19, are not identical; but for power factors up to 0.1 they are 
equal to within 1 per cent. Either value may be used in calculating | 
the dielectric constant. 

6. (a) Sheet Materials —For sheet materials, the dielectric con- 
stant, K, may be calculated from the following formula: 


(C —C,)t 
0.0885A 


where ¢ the average thickness of dielectric between electrodes, in 
centimeters; 


Dielectric constant, K = 


Dielectric 
Constant. 


A =the contact area of either of the equal electrodes in square — 


centimeters; 
=the measured capacitance in micro-microfarads; 
C, = the edge correction obtained from the curve in Fg. 5.! 
The determination of C, requires a knowledge of the approximate 


value of K which can always be obtained by making a preliminary — 
calculation, neglecting C, in the above formula. For thickness#,in 


inches, and area A, in square inches, the above formula becomes: 


C-—C 


0.224 A 
ov .yonsupet: beiaia 


! For details of the determination of the edge correction, see E. L. Hoch, Bell System Journal, —> 


Vol. V. pp. 555-572c, October, 1926. 


‘ 
Fry 
. + 
: 
5 
» 
ah 
4 
ga : 
> : : 


880 TENTATIVE METHODS OF TESTING FOR POWER FACTOR 


(b) Tubes—For materials in the form of tubes, the dielectric 
constant, K, may be calculated from the following formula: 


hy Dielectric constant, K = 
to Ete Te 
where # = the thickness of the tube in centimeters; aii! 


= the mean diameter in centimeters; 
= the measured capacitance in micro-microfarads when the 
electrodes have a length of 4, centimeters; and 
the measured capacitance in micro-microfarads when the 
electrodes have a length of /, centimeters. 


= 


AK 


j 2 3 4 5 8 39 
Dielectric Constant, K. 


Fic. 5,—Edge Correction Curve for 4.5-in. Diameter Electrodes. 
ni 


Note.—The two measurements C, and C2, are made with different electrode 
lengths 4; and /; for correction of edge effect. 

If the tube thickness is so small, or the electrode length so large that the 
edge correction may be neglected, then the dielectric constant, K, may be calcu- 


3.64 C 
Di 


Edge Corrécticn, Ce, 
In micro- microfarads 


Dielectric constant, K = 


where C = the measured capacitance in micro-microfarads for electrodes of length 
centimeters. 


Loss Factor. 7. The total power loss per unit volume of insulating material 
for a stated frequency, voltage gradient, and temperature, is propor- 


‘is 
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tional to the product of the power factor and dielectric constant. 


Therefore, the loss factor is defined as: 
| 


aia BES Loss Factor = Power Factor X Dielectric constant, K Med) a 


TEST SPECIMENS 


8. (a). Molded or Sheet Materials—For testing molded or sheet Test ae 7 

materials the test specimen shall be either a disk 6 in. (15.24 cm.) in Specimens. 
diameter or a square 6 in. (15.24 cm.) ona side. The thickness shall 
preferably not be less than 0.1 in. (0.254 cm.) nor more than 0.3 in. 
(0.762 cm.). The thickness shall be uniform to +5 per cent, and the 
surfaces shall be smooth and free from irregularities. Other thick- 
nesses may be used where it is desired to test materials of the various 
thicknesses in commercial use. In any case, the capacitance of the 
specimen shall preferably not be less than 100 micro-microfarads. 

(b) Films.—For testing films of insulating varnish, lacquer, or 
paints, the test specimen shall be prepared as specified for the dielectric 
strength tests in Appendix II to the Tentative Methods of Testing 
Varnishes Used for Electrical Insulation (A.S.T.M. Designation: 

D 115-31 T) of the American Society for Testing Materials.1 The 
copper or brass plate shall be one capacitor plate, and tin-foil the other. 
Both varnish films may be tested individually. 

(c) Tubes.—For testing rolled or molded laminated tubes, the 
test specimen shall have the diameter and wall thickness of the mate- 
rial it represents, and shall be of sufficient length to provide a capac- 
itance of not less than 100 micro-microfarads. The thickness shall 
be uniform to = 5 per cent, and the surfaces shall be smooth and 
free from irregularities. 

9. Before the specimens are tested, they shall be kept for 48 conditioning 
hours under uniform atmospheric conditions. Unless otherwise speci- an dal 
fied, these conditions shall be a relative humidity of 60 per cent and 
a temperature of 20 to 30°C. A satisfactory method of maintaining = = 
constant humidity is given in Section 13 of the Tentative Methods of 
Test for Resistivity of Insulating Materials (A.S.T.M. Designation: 

D 257 — 29 T) of the American Society for Testing Materials.? 

10. (a) Molded or Sheet Materials.—The electrodes shall consist of & 
tin or lead-foil disks 4.5 in. (11.43 cm.) in diameter and approximately 
0.001 in. or 0.002 in. (0.025 or 0.050 mm.) in thickness. They shall 
be applied to the surface of the specimen and shall be accurately 
centered with respect to each other and approximately with respect to 


1 See p. 866. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 773 (1929); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 693. 
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the specimen. A very thin coating of petrolatum shall be used as 
an adhesive. 
(b) Films.—For testing materials of thickness less than 0.1 in. 
(0.254 cm.), such as thin-sheet insulating materials and films of insu- 
lating varnish and lacquer, the electrode area may be adjusted to 
give any convenient capacitance above 100 micro-microfarads. When 
calculating the dielectric constant of such materials, the edge correc- 
tion should be omitted. 
Png (c) Tubes.—The outer electrode shall consist of tin or lead foil. 
ion _ The inner electrode shall consist either of tin or lead foil, or of mer- 
; cury. The electrodes shall completely cover the tube surfaces to 
within } in. of the ends of the specimen, shall be centered approxi- 
mately with respect to the length of the specimen, and shall be located 
exactly opposite each other. 


Note.—A very thin coating of petrolatum is a good adhesive for the foil. id 
cork or a wax plug provides means for holding the mercury in the tube. 
ain t 


PROCEDURE 


Method. __—sOi. (a) The method of measurement may be either the substitu- 
tion method as described in Sections 12, 13, 14 and 15, or the Bridge 
method as described in Sections 16, 17, 18, 19 and 20. 

Measure- (b) The power factor and dielectric constant of at least two 
specimens shall be measured at such frequencies as may be mutually 
agreed upon between the supplier and the purchaser. Unless other- 
wise agreed upon the frequencies shall be approximately 100 kilocycles 
and 1000 kilocycles. 


APPARATUS 


Generating 12. Oscillator.—The generating circuit for the Substitution Method 

Circuit. shall consist of an oscillator (preferably a vacuum tube) which is the 
power source. This oscillator shall be designed so as to be easily 
adjustable over a range of frequencies from 100 to 1500 kilocycles, and 
shall have a power rating sufficient to prevent any reattion on fre- 
quency or voltage output when coupled to the measuring circuit. 
The oscillator output shall be of approximately sine-wave form, hav- 
ing not more than 5-per-cent harmonic components. The oscillator 
shall be well shielded. ‘The entire apparatus shall be installed in a 
well-shielded room or so located as to be free from interference. 
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13. The measuring circuit is shown in Fig. 6 and shall consist of Measuring 
the following parts: coos 

Coupling Coils.—Several coupling coils so designed as to tune over 
the required frequency range to within 1 per cent of the frequency 
desired. For convenience in tuning, an adjustable air capacitor of 
about 0.001 micro-farads capacity (tuning capacitor) may be con- 
nected across the coupling coil. This tuning capacitor should be of 
the same sensitivity of adjustment as the standard air capacitor, but 
no calibration is necessary. 

Capacitor.—An adjustable standard air capacitor having a capaci- 
tance of about 0.001 microfarad capable of being read to 0.5 micro- 
microfarad. ‘This capacitor shall be calibrated for capacitance and 
power factor over the required frequency range. 2 2” 

Swit 
Standard 
I'tu. 6.—Measuring Circuit Diagram for Determination of Power Factor and 
Dielectric Constant by the Substitution Method. 


Air 
Thermocouple Capacitor 


Switch—A special high-frequency switch of the mercury contact 
type having mercury cups mounted on Pyrex or quartz tubes 4 to 
6 in. (10 to 15 cm.) in length. This switch shall be a double-pole, 
double-throw, with copper switch blades well amalgamated with © 
mercury. 
Thermocouple Galvuanometer—The thermocouple shall have a low 
heater resistance, preferably less than 2 ohms, and be sufficiently sen- 
sitive for use with a suitable galvanometer. The galvanometer shall 
be of low resistance and short period and shall be operated critically 
damped. It shall have a sensitivity of approximately 120 mm. per 
micro-ampere at a scale distance of 1 meter. ren 
Resistors.—Several resistors made of short, straight lengths of _— 
non-magnetic resistance wire (advance or manganin is preferable) 
sealed into glass tubes (which may be evacuated if desired). These — 
resistors shall all have approximately the same length. For most 
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work, 30 resistors to cover a range of 0.2 to 60 ohms will suffice. 
When resistance values higher than 60 ohms are required, a 3-dial 
1000-ohm non-reactive decade box may be used. in} il 
METHOD 

14. (a) Procedure-—With the specimen connected to the measur- 
ing circuit through the mercury contact switch, the circuit shall be 
tuned to approximately the desired frequency by proper selection of 
the coupling coil. The circuit may be brought into exact resonance 
by adjusting the frequency of the oscillator, or by means of the tuning 
capacitor if the latter is used. Resonance is indicated’ by maximum 
deflection of the galvanometer. The coupling to the oscillator shall 
be varied at the same time so that with no resistance inserted in the 
measuring circuit, approximately a two-third scale deflection of the 
galvanometer is obtained. 

The adjustable standard air capacitor and a resistor shall then 
be substituted for the specimen. The resistance-should be so chosen 
that when the measuring circuit is tuned to resonance by adjusting 
the standard air capacitor, a maximum deflection will be obtained on 
the galvanometer which is approximately the same as that previously 
produced by the specimen. Four resistors shall then be chosen hav- 
ing resistance values such that when inserted in the circuit, two will 
give deflections above and two below the deflection produced by the 
specimen. ‘The deflections obtained with these four resistors shall be 
plotted against their resistance values. From this curve the equiva- 
lent series resistance R of the specimen shall be obtained by reading 
the value of resistance corresponding to the deflection produced by 
the specimen and adding to it the value of the resistance of the stand- 
ard capacitor at the capacitance and test frequency used. 

When a decade resistor is used, the procedure is the same as above 
except that it is sufficient to adjust the resistor to obtain a deflection 
equal to that produced by the specimen. The equivalent series 
resistance R is then equal to the dial reading of the resistance box 
plus the resistance of the standard air capacitor at the capacitance 
and test frequency used. 

The capacitance reading of the standard air capacitor corrected for 
lead capacitance is the equivalent series capacitance C of the specimen. 

The frequency shall be determined after the final tuning. 

(b) Alternative Procedure.—The circuit for the alternative sub- 
stitution method is shown in Fig. 7 and consists of a coupling coil, 
capacitor, switch, thermocouple galvanometer, and resistors as for the 
Substitution Method and conforming to the requirements of Section 13. 
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The standard capacitor shall be tuned to resonance, first, with = 

the specimen in parallel and then alone in the circuit. The manipu- 
lation and calculations shall be made as follows: With the resistance, 
R, set to zero and the specimen, C,, in parallel with the adjustable 
standard air capacitator, C,, tune C, to resonance, read the value 
of C, (equals Ci) and the galvanometer deflection d,. Disconnect 
the specimen and tune C, to resonance and read (equals C2), add 
resistance R;, to make galvanometer deflection equivalent to hh, cal- 
culate C, and R, from the following formulas: 


Fie Mares 


a ° The power factor shall be calculated from the following formula: 
Power Factor = 27 f C, Rz 


where f is expressed in cycles, C, is expressed in farads and R, is 
expressed in ohms. 


b 
Oscillator — 


Air Capacitor / | Spegimen 
(Cs) 


Thermocouple 


Ga/lvanometer f 


Fic. 7—Measuring Circuit Diagram for Determination of Power Factor and 
Dielectric Constant by the Substitution Method (Alternative Procedure). 


, 15. Calculations for power factor shall be made as described in Calculations. 
Section 5 (a). Calculations for dielectric constant and loss factor 
shall be made as described in Sections 6 and 7, respectively. a 


16. The generating circuit for the Bridge Method shall be the Generating 
same as for the Substitution Method as described in Section 12. Circuit. 


Note.—The oscillator does not need to be of as high a power output for the 
Bridge Method as for the Substitution Method. 


7 = B. Bridge Method 
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TENTATIVE METHODS oF TesTING For Power Factor 
Measuring 17. The measuring circuit is shown in Fig. 8 with necessary shield- 
Circuit. —_ ing as indicated, and shall consist of the following parts: 
Balanced Resistors —One pair of balanced non-reactive resistors 
a or ratio arms, AB and BC, each of approximately 250 ohms resistance, 
a and enclosed in an electrostatic shield as shown in Fig. 8. These 
Tae 
-len petit 
by woth Input 
Transformer\\. 


Differential 
Air Capacitor 
500 micro-microtarads 


LAN 


Bridge Shield 
Brass 


Fic. 8.—Measuring Circuit Diagram for Determination of Power Factor and id 
Dielectric Constant by the Bridge Method. : 


arms shall be balanced for resistance to within 0.05 of 1 per cent, 
and for reactance to within 0.1-micro-microfarad equivalent parallel 
capacitance. 

Adjustable Resistors —Two non-reactive adjustable resistors each 
shielded as shown, for use in the AD and CD arms of the bridge. 
The CD arm resistor shall comprise two 1000-ohm steps. The AD 
arm resistor shall be a four-dial decade box having steps of 0.1, 1, 
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10, and 100 ohms, with an additional 1000-ohm step. Precision 
type, high-frequency commercial pumatances are satisfactory for use 
in these resistors. 

Differential Air Capacitor.—One differential air capacitor of 500- 
micro-microfarad capacitance, total variation. For convenience it is 
desirable to provide a vernier capacitor adjustable to 0.01 micro- 
microfarad. These capacitors shall be calibrated to read the 
capacitance inserted in the CD arm. 

Input Transformer.—One shielded input transformer! adapted to 
the connection of a 250-ohm impedance to the oscillator. 

18. The detector circuit shall consist of any suitable detector of 
sufficient sensitivity to indicate an unbalance of 0.1 ohm in the AD 
bridge arm. A heterodyne type used with a telephone receiver will 
be found satisfactory. 


METHOD 


19. Suitable leads for connecting to the specimen shall be con- 
nected to terminals C and D of the bridge, Fig. 8, but not to the 


Detector 
Circuit. 


Operation. 


specimen. The bridge shall then be balanced by adjusting the dif- 


ferential air capacitor and the adjustable arm resistor AD. The 
capacitance and resistance values are then recorded as C, and R,. 
These readings shall be taken to compensate for the capacitance in 
the bridge and lead wires. The specimen shall then be connected to 
the lead wires, and the bridge balanced again. The capacitance and 
resistance values are recorded as C; and R,;. The equivalent parallel 
capacitance of the specimen is: C, = C; — Co, and the conductance 

- nee By properly adjusting the value of R,, G can be 

x R, 


made substantially equal to R, — R, times some power of ten. 

The frequency shall be determined when the bridge is finally 
balanced. 

20. Calculations for power factor shall be made as described in 
Section 5 (0). Calculations for dielectric constant and loss factor 


shall be made as described in Sections 6 and 7, respectively. ct Compintiie 


ACCURACY 


21. The accuracy of the power factor and dielectric constant 
determinations by the above methods depend critically upon the 


Accuracy. 


care exercised in setting up the measuring equipment and in its sub- ‘ 


1For general features of such a transformer, see “‘A Shielded Bridge for Inductive Impedance 


Measurements at Speech Frequencies,” by W. J. Shackelton, Journal, Am. Inst. Electrical 


Engrs., Februar 1927, 
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sequent manipulation. The technique exercised in these respects 
shall be such that an accuracy within +10 per cent for the determina- 
tion of power factor, within +5 per cent for the determination of the 
dielectric constant of sheets, and within +10 per cent for the deter- 
mination of the dielectric constant of tubes shall be obtained. __ 
REPORT 

22. The report shall include the following: 

(a) The power factor, the dielectric constant, and the loss factor 
of each specimen. 

(b) The following values for the specimen: the capacitance of the 
specimen in microfarads; effective area of the specimen; and the 
average thickness of the specimen between electrodes. 

(c) The following test conditions: the frequency in kilocycles; 
temperature of the atmosphere in degrees Centigrade; relative 
humidity of the atmosphere in per cent; and the conditioning of 
the specimen (hours at humidity and temperature). 

(d) A description of the material: that is, the name, grade, and 
color, and the name of the manufacturer. 

(e) Method of measurement. 
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TENTATIVE METHODS OF TESTING LAMINATED SHEET a 


MATERIALS USED IN ELECTRICAL INSULATION' 
A.S.T.M. Designation: D 229-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. = ae 


IssUED, 1925; REVISED, 1926, 1928, 1930, 1931. Tis ea Pies 


1. These tests apply to laminated flat sheet materials intended for scope. _ 
use as electrical insulation.? 


2. In referring to the cutting of the specimens and the application Definition of 
of the load, the following definitions apply: 
Flatwise-—Load applied to the face of the laminations. 
ie: Edgewise.—Load applied to the edge of the laminations. = = ~ 
_—- Lengthwise.—In the direction of the length of the sheet. — 
——— Crosswise—In the direction at right angles to the length of a 
the sheet. 


Note.—When the sheet has the same length and width, one dimension shall 
arbitrarily be designated as the length, and the other as the width. 


TENSILE STRENGTH 


3. Any standard type of testing machine may be used. The Apparatus. 
machine shall be accurate to within 1 per cent on the lowest load for 
which it is used. Jaws which tighten under load, such as wedge grip 
jaws, shall be used with the specimen properly aligned. 

4. Tension test specimens shall conform to the dimensions shown Specimens. 
in Fig. 1. The surfaces of the specimen shall be smooth and free from 
scratches. 

5. Five specimens cut lengthwise and five specimens cut crosswise Procedure. 
of the sheet shall be tested. 

6. All tests shall be made at normal room temperature of about Tempera- 
20° C. (68° F.). ture. 

7. The cross-head speed of the testing machine shall be such that speed of 
the load can be accurately weighed, but shall not exceed 0.05 in. per pasa 
minute when the machine is running idle. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
N. ¥. 

2 Tests for shearing strength, compressive strength, moisture absorption, oil absorption and degree 
of curing are being studied by the committee. Various mechanical tests, particularly applicable to 
thin laminated sheet materials, are being developed. 
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Modulus of 8. When it is desired to determine the elongation under load, a 

Elasticity. cuitable extensometer measuring the elongation on a 2-in. gage length 
shall be used. The cross-head speed of the testing machine shall not 
exceed 0.03 in. per minute when the machine is running idle. 

Procedure. 9. The total change im length between zero load and a stress of 
5000 !b. per sq. in. shall be determined. 

Report. d 10. The report shall include the following: 


(a) The direction in which the specimen was taken, whether 
lengthwise or crosswise of the sheet. 


aver 
toe 
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When Cis less thangin., Aisdin., B isZin. D is 0.857". E is 3.964 in. 
When CisZin.or over, A is lin., Bis in, Dis 1.199", E is 4.648 in. 


. 1—Tension Test Specimen for Laminated Sheet Insulating Materials. 


(b) The thickness and width of each specimen in inches or 
centimeters. 
(c) The breaking load of each specimen, in pounds or kilo- 
grams. 
gee ~~ (d) The tensile strength of each specimen, in pounds per 
ee ot " square inch or in kilograms per square centimeter. 
_-—— (@): The location and nature of the fracture. 

aside (f) ae 3 elongation in inches at a stress of 5000 Ib. per sq. 


., if determined. 
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FLEXURAL STRENGTH 


(FORMERLY CALLED TRANSVERSE STRENGTH) 
(A) For Materials 3 in. Thick or Over' 


11. (a) Any standard type of testing machine may be used. The Appareten, 
machine shall have an accuracy of at least 1 per cent of the lowest load i) 
for which it is used. 

(b) The specimen shall be tested as a simple beam loaded at 
the center. The supports shall have contact edges rounded to a 
radius of % in. for material % in. or over in thickness, and to a 
radius of js in. for thinner materials. For material thinner than 
} in. both supports shall be provided with a pin or other stop to 
align one side of the specimen perpendicular to the line of contact 
with the supports. The distance between the points of support 
shall be 4 in. for edgewise tests of all thicknesses and eight times 
the nominal thickness of the material to be tested for tests in the 
flatwise direction, except that the minimum span shall be 3 in hae 

12. The test specimen shall be 3 in. in width except for specimens Specimen. 
over 3 in. in thickness tested in the flatwise direction, which shall have 
the width equal to the thickness of the specimen. The thickness shall 
be the full thickness of the sheet. The length shall be 1 in. greater than 
the distance between the points of support as specified in Section 11 (0). 

13. The specimens shall be tested as follows: Procedure 

(a) Five specimens cut lengthwise of sheet, tested flatwise. ae 
(b) Five specimens cut lengthwise of sheet, tested edgewise. 

(c) Five specimens cut crosswise of sheet, tested flatwise. 

(d) Five specimens cut crosswise of sheet, tested edgewise. 


14. All tests shall be made at normal room temperature of about Temperature 
20° C. (68° F.). of Seam. 
15. The cross-head speed of the testing machine shall be such that Speed of 


the beam of the machine can be kept balanced, but ses en exceed mae 


0.05 in. per minute when the machine is running idle. 
16. The report shall include the following: 

(a) The directions of cutting and loading of the specimen as 
specified in Section 13. 

(b) The thickness and width of each specimen in inches or 
millimeters. 
f 4 (c) The breaking load of each specimen in pounds or kilo- _ 
grams. 


1 Conventional flexure tests in a flatwise direction are not recommended for materials thinner than 
» in. nor in the edgewise direction for materials thinner than } in. 
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One end of the specimen shall bear upon an accurately centered 
spherical bearing block, located whenever practicable, at the top, and 
_ the metal bearing plates shall be directly in contact with the ends 


pression tests of cement as described in the Tentative Specifications 

and Tests for Compressive Strength of Portland-Cement Mortars 
- (A.S.T.M. Designation: C 9-16 T) of the American Society for 
_ Testing Materials! are satisfactory for this test. 


Specimen. 


~ 
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ae where S = maximum fiber stress; 
eu te P = breaking load in pounds or kilograms; 
= distance between supports in inches or centi- 


- dicular to the axes, being ground to this condition if necessary. 


layers to produce a height of at least 1 in. 2 a 


_ edgewise-lengthwise of the sheet and three specimens with the load © 


_ shall be crushed in the condition in which they are received with — “haat 


(d@) The maximum fiber stress in pounds per square inch or 
kilograms per square centimeter calculated from the 


meters; 
= width of specimen in inches or centimeters; 
d = depth of specimen in inches or centimeters. 


(e) The room temperature. bats 


17. Any standard testing machine may be used provided it is 
accurate within 1 per cent of the lowest load for which it is used. 


of the test specimen. ‘The pressure heads used for standard com- 


18. (a) For sheets 1 in. in thickness or over, the test specimen Ae 
shall be a 1-in. cube, the faces of which shall be flat and perpen-_ 


(b) For sheets less than 1 in. in thickness, the specimen shall a 
consist of a pile of sheets 1 in. square with a minimum number of © 


19. (a) For sheets 1 in. in thickness or over, three specimens ic 
shall be crushed in the condition in which they are received with __ 
the load applied flatwise, three specimens with the load applied 


applied edgewise-crosswise of the sheet. 
(b) For sheets less than 1 in. in thickness, three specimens . 


the load applied flatwise of the sheet. 

20. The load shall be applied on the ends of the specimen and — 
the crosshead speed of the testing machine shall be such that the — 
load can be accurately weighed but shall not exceed 0.050 in. (1.27 © 


1 Proceedings, Am. Soc. Testing Mats., Vol. XX, Part I, p. 599 (1920); also 1931 Book of A.S.T. mM. . a 
Tentative Standards, p. 220. ‘ 
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mm.) per minute when the machine is running idle. For the best 
results use the slowest possible speed. 

21. The report shall include the following: 

(a) The dimensions of each specimen in inches or millimeters; 

(6) The direction of application of the load; 

(c) The load on each specimen in pounds or kilograms at the 
first sign of failure; 

(d) The ultimate compressive strength in pounds per square inch 
or kilograms per square millimeter, of each specimen, calculated from 
the area of each specimen measured before the load is applied; 

(e) The general character of the material tested; with a descrip- 
tion of how it acts under the applied load. 


WATER ABSORPTION TESTS 


22. The water absorption tests are intended to determine the 
rate at which water is absorbed by the material when immersed, the 
total quantity absorbed at saturation, and the volatile content as 
received. 

Note.—The electrical properties of different materials are not necessarily 
affected to the same extent by the same increase in moisture content so that the 
water absorption test must be correlated with the desired electrical tests. 

The water immersion test and exposure to air of high humidity are not always 
directly comparable and should be considered before RNS one for the aid 

(A) Rate of Absorption 

23. The test specimen shall be 3 by 1 in. by the thickness of the Specimen. 
material. It shall be sawed or sheared from the sample so as to have 
smooth edges free from cracks. The cut edges of all test specimens 
shall be finished with No. 0 or finer sandpaper or emery cloth. Saw- 
ing and sandpapering operations should be slow enough so that the 
material is not heated appreciably. The thickness in inches to the 
nearest 0.001 in. shall be measured on the original specimen at the 
center. 

24. To determine the rate of absorption, two specimens shall be 
tested individually as follows: 

(a) The specimen shall be weighed, dried in an oven for 1 hour at — 
from 105 to 110° C., cooled in a desiccator and immediately re-weighed. 
The difference between the original weight and the dry weight shall | 
be recorded as loss in weight on drying. The percentage loss in weight 
shall be calculated on the original weight. 

(6) The dried specimen shall then be immersed in distilled water 
maintained at a temperature of 25° C.. = 2° C. (77° F. + 3.6° F.) 
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throughout the test. At the end of 2 hours the specimen shall be 
removed from the water, the surface water wiped off with a dry cloth 
and the specimen weighed immediately and then replaced in the water. 
If the specimen is 7 in. in thickness or less it shall be weighed in a 
weighing bottle. The difference between the weight of the wet speci- 
men and that of the dry specimen shall be recorded as the weight of 
water absorbed in 2 hours. The percentage of water absorbed shall 
be calculated on the weight of the dry specimen. 

(c) After 24 hours immersion the specimen shall again be removed 
from the water, the surface water wiped off with a dry cloth and the 
specimen weighed. The difference between the weight of the speci- 
men after 24 hours immersion and the weight of the dry specimen 
shall be recorded as the water absorbed in 24 hours. The percentage 
of water absorbed shall be calculated on the weight of the dry speci- 
men. If the individual 24-hour absorptions differ by more than 
10 per cent from the average absorption of the two specimens the 
test shall be repeated. 

25. The report shall include the values for each of the two speci- 
mens and the average values as follows: 

(a) The thickness of the specimen before the test, to the nearest 
0.001 in.; 

(6) The percentage loss in weight on drying calculated on the 
original weight; 

(c) The percentage of water absorbed in 2 hours and in 24 hours 
calculated on the dry weight. 


(B) Total Absorption at Saturation 


26. (a) The test specimen shall be 3 by 1 in. by the thickness 
of the material. It shall be sawed or sheared from the sample so 
as to have smooth edges free from cracks. The cut edges of all test 
specimens shall be finished with No. 0 or finer sandpaper or emery 
cloth. Sawing and sandpapering operations should be slow enough 
so that the material is not heated appreciably. The thickness in 
inches measured to the nearest 0.001 in. shall be measured on the 
original specimen at the center and on the reduced specimen in case 
a reduced specimen is used (see Paragraph (d)). 

(b) When the sample for determining total absorption is so thick 
that too long a time is required for saturation using the full thickness, 
the thickness may be reduced as follows: The sample shall be machined 
to a thickness of about ;j-in., both surfaces parallel to the laminations 
being machined off. This may readily be done with a smooth-cut 
circular saw. It shall then be sanded to ¥ in. in thickness, finishing 
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with No. 0 or finer sandpaper. While the sanded surfaces of the 
sample should be approximately parallel with the laminations, the 
thickness may vary +0.010 in., since the object is to provide com- 
parable specimens which will reach saturation in a reasonable time. 
The machined and sanded sample shall then be cut into specimens 
3 by 1 in. and the edges sanded. 

: 27. To determine the total water absorption at saturation, two Procedure. 
specimens shall be tested individually as follows: 

| (a) The specimen shall be weighed, dried in an oven for 1 hour 

at from 105 to 110° C., cooled in a desiccator and immediately re- 

weighed. The difference between the original weight and the dry 

weight shall be recorded as loss of weight on drying. The percentage 

loss in weight shall be calculated on the original weight. | 

(b) The dried specimen shall then be immersed in distilled water 

at a temperature of from 20 to 30° C. At the end of 24 hours the 

° specimen shall be removed from the water, the surface water wiped 
off with a dry cloth and the specimen weighed immediately and then 
replaced in the water. The weighings shall be repeated every day 
for the first week and every week thereafter until the increase in 


weight, as shown by three consecutive weighings, averages less than 
1 per cent of the total increase in weight, when the specimen shall 

° be considered to be saturated. 
(c) The difference between the saturated weight and that of the 
3 dry weight shall be considered as the water absorbed at saturation. 


The percentage of water absorbed shall be calculated on the dry 
weight of the specimen. 
28. This report shall include the values for each of the two 


S specimens as follows: 
0 (a) The original thickness of material, measured to the nearest 
t 0.001 in.; 
y (b) If a reduced specimen is used, the thickness measured to the 
h 3 nearest 0.001 in.; 
n (c) The percentage loss in weight on drying, calculated on the 
€ original weight; 
€ (d) The percentage of water absorbed at saturation, calculated 
on the dry weight. 
(C) Volatile Matter 
d 29. The test specimen shall conform to the requirements speci- Specimen. 
- fied in Section 12. 
. 30. To determine the volatile matter, two specimens shall be eens 


tested individually as follows: 
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The specimen shall be weighed, dried in an oven at from 105 to 
110° C. until the decrease in weight as shown by two consecutive 
weighings at least 24 hours apart is less than 1 per cent of the total 
decrease in weight. ‘The difference between the original weight and 
the dry weight shall be recorded as the volatile matter present in the 
specimen as received (this includes in addition to water any volatile 
solvent left during manufacture). The percentage of volatile matter 
shall be based on the weight of the dry specimen. 

31. The report shall include the values for each of the two speci- 
mens as follows: 

(a) The original thickness of the material measured to the nearest 
0.001 in.; 

(b) The percentage of volatile matter, based on the the weight of the of the 


STRENGTH 


Dielectric 32. The dielectric strength shall be determined in accordance with 
the Tentative Methods of Testing Sheet and Tape Insulating Materials 
for Dielectric Strength (A.S.T.M. Designation: D 149-31 T) of 
q are the American Society for Testing Materials." 


Strength. 


PHASE DIFFERENCE (POWER FACTOR) AND DIELECTRIC 
CONSTANT 
Dielectric 33. The phase difference and dielectric constant shall be deter- 
Constant. / ined in accordance with the Tentative Methods of Testing Electrical 
Insulating Materials for Power Factor and Dielectric Constant at 
Frequencies of 100 to 1500 Kilocycles (A.S.T.M. Designation: 
D 150-31 T) of the American Society for Testing Materials.? “_ . 


1 See p. 867. 
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TENTATIVE METHOD OF TEST FOR COMPARING THE 
THERMAL CONDUCTIVITIES OF SOLID ELECTRICAL 


AS.T.M. Designation: D325-31T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1930; REVISED, 1931. 

4. This method is intended for comparing the thermal condinctte- Scope. 
ities of solid electrical insulating materials which are in the form of 
flat sheets. An accuracy of 10 per cent can be obtained with this 
method. 

2. Thermal Conductivity. —The thermal conductivity of a homo- Definition. 
geneous material is the rate of heat flow under steady conditions, per 
unit area, and per unit temperature gradient in the direction perpen- 
dicular to the area. Thermal conductivity is expressed in watts per 
square centimeter per degree centigrade per centimeter. 

3. The principle of the method is analogous to the potentiometer Principle. 
method of comparing electrical resistances. A specimen of unknown => 
conductivity is placed in series with a standard specimen of known > 
conductivity between plates which are maintained at different tem- 
peratures. When a steady state of heat flow is attained, the respective vy 
temperature differences across the standard and the test specimens 
are measured and the conductivity of the test specimen is calculated 
from the following relation: gt 


where K = the conductivity of the test specimen; nat vakit 
nae e = the conductivity of the standard specimen; 
Si = the thickness of the test specimen; 
_ -[, = the thickness of the standard specimen; 


At = the temperature difference of the test specimen; 
At, = the temperature difference of the standard specimen. _ 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. J. A. Scott, 


Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
N.Y. 
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APPARATUS 

4. The apparatus, consisting of a heating plate, a cooling plate, 
three or four thermocouples, a calibrated galvanometer or a thermo- 
couple potentiometer, an ice bath, and at least one standard specimen, 
shall conform to the following requirements: 

(a) Plates—The heating and the cooling plates shall be flat 
pieces of metal. The contact surface of each plate shall have di- 
mensions equal to or greater than the contact surface of the speci- 
men. The metal surface which supplies or removes the heat from 


Fic. 1.—Cross-section of Heating or Cooling Plate. - 


the specimens shall be maintained at a temperature which is con- 
stant and uniform within 0.1° C. 

NotTEe.—The heating plate may be heated either electrically or by the vapor 
from a liquid boiling at a definite temperature. The cooling plate may be cooled 
by a liquid circulating through it. A platen from a steam-heated press makes a 
satisfactory heating or cooling plate. A plate of this description is shown in Fig. 1. 

(6) Thermocouples—Thermocouples shall be made from wire not 
larger than 0.25 mm. (0.010 in.) in diameter, or No. 30, A. w. g., one 
wire being of copper and the other of a suitable alloy which will give 
an electromotive force of about 40 microvolts per degree Centigrade. 
The wire shall be provided with suitable insulation of such thickness 
that the over-all diameter does not exceed 0.50 mm. (0.020 in.). The 
junctions shall be made by soldering or welding the wires. The 
measuring junctions of the thermocouples, used for determining the 
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temperatures at the surface of the specimens shall be soldered to or 
embedded at, the midpoint of sheets of pure tin, or other malleable 
metal, which have the same shape as the contact surface of the speci- 
mens. Each sheet of tin shall not exceed 0.50 mm. (0.020 in.) in 
thickness, and shall be provided with a slot in which the wires leading 
to the junction may be laid. No part of the thermocouple or its 
mounting shall exceed 0.5 mm. (0.020 in.) in thickness. The refer- 
ence or cold junction of each thermocouple shall be mounted in a glass 
tube not more than 2.5 mm. (0.1 in.) in diameter, which is sealed at 
its lower end and is immersed in a bath of crushed ice so that the 
junction is at least 100 mm. (4 in.) below the surface, and at least 
25 mm. (1 in.) above the lower ice level. 

Note.—The use of a separate reference or cold junction for each thermocouple 


is essential only when measurements are made on specimens of high graphite content 
or other materials which may be electrically conducting. 


- (c) Galvanometer—If a galvanometer is used on the terminals 
of the thermocouples it shall have a sensitivity sufficient to indicate 
definitely a change of temperature of 0.1° C. at the hot junction of 
any of the thermocouples. The deflections of the galvonometer shall 
be sufficiently steady and the instrument shall be calibrated to 
warrant an accuracy of +0.25° C. 

(d) Potentiometer—If a potentiometer is used on the terminals 
of the thermocouples it shall be sufficiently sensitive and precise to 
warrant an accuracy of +0.25° C. 

(e) Ice Bath.—The ice bath shall consist of a Dewar flask or other 
well-insulated vessel filled to a depth of at least 15 cm. (6 in.) with ice 


5. (a) Test specimens shall be in the form of flat sheets which 
may be square, circular, or rectangular in shape. The specimens shall 
not project beyond the edges of the heating or cooling plates and the 
total thickness of a test specimen and a standard specimen shall not 
exceed one-sixth of the edge of the square, the diameter of the circle 
or the shortest side of the rectangle. 

(b) A convenient size for test specimens is approximately 20 cm. 
(8 in.) square and 1 cm. (0.4 in.) in thickness. Specimens should be 
uniform in thickness to within + 1.5 per cent. Thickness measure- 
ments shall be made with an accuracy of 0.5 per cent at not less than 
ten points uniformly distributed over the surface. The average 
mR shall be used for computing the thermal conductivity. 

When the material is soft or easily compressible, the measurement 
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Standard 
Specimens, 


Plates and 
Specimens, 


shall be made in such a way as to indicate the thickness under the 
pressure used in the test. 

6. (a) Standard specimens shall have the same shape and size 
as the test specimens. Any test in which the conductivity of the test 
specimen is found to be less than one-half or more than twice the con- 
ductivity of the standard specimen to which it was compared shall 
be tested again using another standard specimen having a conductivity 
nearer that of the specimen under test. Standard specimens may be 
made from materials the thermal conductivity of which is reasonably 
permanent and unaffected by changes in atmospheric humidity. 

(b) Standard specimens shall be certified, by a standardizing 
laboratory, for thermal conductivity with an accuracy of +2 per cent. 

NotTe.—Standard specimens having considerable ranges of conductivities may 
be made from a rubber in which graphite is incorporated as a filler in varying amounts. 
Specimens have been made from a base compound of high rubber content and different 


roportions of 300-mesh pure ite. = 
fa) 


The composition of the base compound was as follows: ned css auld 3 


Plantation rubber, per cent 

to Zinc oxide, per cent 

Stearic acid, per cent 

‘Tetramethylthiuram disulfide, per cent 
Sulfur, per cent 


The conductivities of the specimens were as follows: 


THERMAL CONDUCTIVITY, 
GRAPHITE, PER CENT WATTS, CM. —! (DEG. CENT) —! 


0.00143 
0.00183 
0.00248 
0.00383 


0.00824 

‘eat 

of 


7. (a) The heating and the cooling plates and the specimens shall 
be placed in a horizontal position, one on top of the other. The order 
of assembly from the top down shall be as follows: = 

(2) Soft rubber sheet; 
Measuring junction of athermocouple; 
(4):« Test specimen; 
al Measuring junction of a thermocouple; d, Hoga, 
Thin, soft rubber sheet; 
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(9) Measuring junction of a thermocouple; 
(10) Soft rubber sheet; 
(11) Cooling plate. 


(b) The pressure on the specimens shall be such that doubling 
the pressure does not change the apparent thermal conductivity by 
as much as 2 per cent. 

(c) The assembled plates and test specimens shall be enclosed 
on all sides by at least 2 in. of good thermal insulating material in 
order to minimize the heat loss at the edges. 


NotEe.—The soft rubber sheets called for in the above assembly are for the 
purpose of insuring good thermal contact at hard surfaces. Soft sheet rubber known 
as ‘dental dam”’ is a suitable and readily obtainable sheet for this purpose. One 
or more layers may be used at each surface to give the desired cushioning effect. 
When the specimens are soft and flexible these rubber sheets may be omitted, as 
may also one of the measuring junctions called for in Sections 5 and 7. Pressures 
of the order of 200 g. per sq. cm. (400 lb. per sq. ft.) are usually sufficient to insure 
good thermal contact of soft rubber specimens. 


8. (a) Temperature of the Plates.—The heating and the cooling 
plates shall be maintained at temperatures which are constant within 
+(0.1° C. until the temperature differences across the specimens being 
compared are constant within +0.25° C. for one hour, or +0.10° C. 
for 30 minutes. 

(b) Temperature of Specimens——The mean of the temperatures 
at the two surfaces of the test specimen shall be considered the tem- 
perature of the specimen and shall be within +10° C. of the tem- 
perature at which it is desired to know the thermal conductivity. 
Similarly, the mean of the temperatures at the two surfaces of the 
standard specimen shall be considered its temperature. 

The temperature of the standard specimen shall be within + 10° C. 
of a temperature at which its thermal conductivity is known. The 
temperature difference across any specimen shall not be greater than 
50° C. nor less than 10° C. 

9. The thermal conductivity of the test specimen shall be calcu- 
lated by the formula given in Section 3. 

Note 1.—The thermal conductivity of most materials increases with increasing 
temperature. The temperature coefficient near room temperature is usually within 
the range of 0.002 and 0.005 per 1° C. The change of thermal conductivity with 
temperature is usually near enough to a linear relation to permit the mean temper- 
ature of a specimen to be used even when large temperature differences exist. 

NOTE 2.—Temperatures in the specimens being compared may be made approx- 
imately those desired by the selection of appropriate temperatures for the heating 


and the cooling plates, and by the insertion of sheets of thermal insulating material 
in the test assembly. The total thickness of these accessory sheets and of the speci- 
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mens being compared should not exceed the thickness specified in Section 5 as the 
total thickness of a test specimen and a standard specimen. 

Nore 3.—A temperature of 70° C. is recommended as the temperature at which 
the thermal conductivity of electrical insulating materials should be measured since 
many such materials are designed for use at 40° C. above room temperature. 


(a) The standard specimen used; 
The thickness of the standard specimen; 
The thickness of the test specimen; 
eee (d) The temperatures at the top and bottom of the test 


specimen; 
“mes rat (e) The temperatures at the top and bottom of the standard 


specimen ; 
-__ (f) The computed conductivity of the test specimen and its 
Phe mean temperature. 
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“TENTATIVE SPECIFICATIONS 
FOR MES. Tensile 
COTTON RUBBER-LINED FIRE HOSE FOR PUBLIC AND 
PRIVATE FIRE DEPARTMENT USE| 
A.S.T.M. Designation: D 296 31 T ide 
This is a Tentative Standard, published for the purpose of eliciting criticism and 


and as such is subject to annual revision. 


Ay Tssugp, 1928; Revised 19312 
These Specifications have been approved ie W 
AMERICAN TENTATIVE STANDARD 

by the American Standards Association tn. 


double or triple-jacketed cotton, rubber-lined fire hose suitable for ; ait 
use in public or private firedepartments.§ 


2. (a) The jackets shall be well, evenly and firmly made from Cotton 
good cotton, as free from unsightly defects, dirt, knots, lumps and agua 
irregularities of twist as is consistent with good manufacturing 
practice. 
(b) Each jacket shall be seamless and shall have the fillers woven 
around the hose throughout its length and the warps interwoven with _ ‘ 
and covering the fillers. The jackets may be separate or interwoven. 

3. (a) The lining shall be made of a properly vulcanized rubber Rubber 
compound which will comply with all the tests specified in Sections “@™"* cis 
6 to 14, inclusive. It shall consist of not less than three calendered 
sheets in one solid body and shall be lap-jointed with the lap as small 
and as neat as is consistent with good results. 

(b) The lining shall be smooth and practically free from pitting 
and other imperfections and from corrugations. 


te Bi 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Arthur 
W. Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, in age oa Jr 
Ohio. 

2 Revision eugene by Committee E-10 on Standards, February 20, 1931. 


. 
| 
. 


QRACHMATS 


Backing. 


Flexibility. 


Workman- 


» 


Chemical 
Analysis. 


Chemical 


Composition. 


iid 


Methods of 
Testing. 


(c) The lining shall be of uniform thickness and within the follow- 
ing limits of thickness exclusive of backing: 
Lininc THICKNESS 
MaxImuM, 
JACKETS IN. IN. 
Single and double 0.065 
Single, double and triple 0.072 
Double and triple 0.072 
Double and triple 0.095 


INTERNAL DIAMETER 


(d) Backing.—The backing, if used, shall not exceed 0.028-in. in 
thickness, as measured from the bottom of the corrugations. It need 
not be of the same composition as the rubber lining, but the adhesion 
between the rubber lining and the cotton jacket shall conform to 
the requirements specified in Section 14. 

4. The hose shall be flexible and easily coiled. 

5. The character of the workmanship shall be such as is incident 
to good manufacturing practice. 


CHEMICAL PROPERTIES 
6, The chemical tests required by the following chemical require- 


ments shall be made in accordance with the methods of testing 
described in Sections 22 to 35, inclusive. 

7. The rubber lining shall on chemical analysis conform to the 
following requirements as to chemical composition; all percentages 
shall be calculated on the weight of the total compound. 


MAXIMUM, 
PER CENT 


Organic Acetone Extract ds + 
Alcoholic-Potash Extract 1 
Ash (including carbon black) 57 
Total Sulfur (excluding barytes) > ee 
Free Sulfur 
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PHYSICAL PROPERTIES 


8. The tests necessary to determine the physical properties 
which are specified in the following sections shall be made in accordance 
with the methods of testing described in Sections 36 to 51, inclusive. 

9. A sample not less than 8 in. in length shall be taken from each 
lot of 1000 ft. or fraction thereof of hose for the tests specified in Sec- 
tions 10 to 14, inclusive. All test specimens should be cut transversely 
from the whenever 
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10. (a) The tensile strength shall not be less than 1600 lb. per 
sq. in. when tested within 60 days of the date of final vulcanization. 


Tensile 
Strength 
Within 


Elongation at Rupiure——The elongation when rupture occurs 60 Days. 


in making the tensile strength test specified in Paragraph (a) shall 
be such that the original 2-in. gage length shall stretch to not less 
than 12 in. 

11. (a) The tensile strength shall not be less than 1200 Ib. per 
sq. in. when tested within one year of the date of final vulcanization 

(b) Elongation at Rupture-—The elongation when rupture occurs 
in making the tensile strength test specified in Paragraph (a) shall 
be such that the original 2-in. gage length shall stretch to not less 
than 10 in. 

12. (a) The permanent elongation or set, for tests made within 
60 days, of samples .cut transversely following a stretch from 2 to 
10 in. shall not exceed 25 per cent and shall not exceed 30 per cent 
for samples cut longitudinally. 

(b) The permanent elongation or set, for tests made within 1 year, 
of samples cut transversely following a stretch from 2 to 8 in. shall 
not exceed 25 per cent and shall not exceed 30 per cent for samples 
cut longitudinally. 

13. The adhesion between the lining and the cotton jackets shall 


be such that the rate of separation of a 1}-in. strip of lining from the 
jackets shall not be greater than 1 in: per minute under a weight of 
12 Ib. 

14, After subjection to a dry heat of 158° F. (70° C.) +2° F. 
(1.1° C.) for a period of four successive days of 24 hours each and 
then placed in air at room temperature for 24 hours, the tensile 
strength shall not be less than 900 lb. persq.in. 


HYDROSTATIC TEST REQUIREMENTS 

15. (a) Each length of single-jacketed hose shall be subjected to 
a hydrostatic pressure of 300 lb. per sq. in. for 5 seconds without 
leaking in the hose or at the couplings or breaking any threads in 
the jackets. Each length of double or triple-jacketed hose shall be 
subjected to a hydrostatic pressure of 400 lb. per sq. in. for 5 seconds 
without leaking in the hose or at the couplings, or breaking any 
threads in the jackets. 

(b) Elongation.—The elongation of the hose when tested as speci- 
fied in Paragraph (a), shall not exceed 10 per cent of the length for 
single-jacketed hose, and 8 per cent for double or triple-jacketed 
hose measured from an initial pressure of 10 lb. per sq. in. 
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___ (¢) Twist.—The hose, when tested as specified in Paragraph (a), 


Warp and 
Rise. 


Bursting 


Strength 
Tests. 


wedi AD 


Place of Test. 


shal] not twist more than shown in the following table: 


INTERNAL DIAMETER Twist, 
or Hoss, IN. DEG. PER FT. 


The twist requirements refer to the final twist, in a direction to 
tighten, rather than loosen the couplings. No final twist in a direction 
tending to loosen the coupling shall be permitted. ° 

(d) Warp and Rise.—The hose, when tested as specified in Para- 
graph (a), shall not warp more than 20 in. from a straight line drawn 
from center to center of the couplings. Single-jacketed hose shall 
not rise from the level of the test table more than indicated in the 
following table, and no rise shall be permitted for double and triple- 
jacketed hose: 


INTERNAL DIAMETER PERMISSIBLE Rise, 
or Hoss, 


16. A 3-ft. sample in every lot of 3000 ft. or fraction thereof of 
hose, shall stand without failure, while lying either straight or curved 
to a radius of 27 in., a hydrostatic pressure as indicated in the follow- 


or Hoss, IN. LB. PER SQ. iN. 


14, 2 and 23 
14, 2 and 24................Double and triple 
3 and 3}.................-.-Double and triple 


17. One full length in every lot of 500 ft. or fraction thereof 01 
hose shall stand without failure, while kinked, a hydrostatic pressure 
as indicated in the following table: me to Sle 

INTERNAL DIAMETER REQUIRED PrREssuRE, 
OF Hoss, In. (i LB. PER SQ. IN. 


al 
t Double and triple 


: Double and triple 


18. All hydrostatic tests shall be performed either at the factory 
or at the destination, at the discretion of the purchaser. Arrange- 
ments for such tests shall be subject to arrangement reached between 
the manufacturer and purchaser, at the time the order is placed. 


Twist. 
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1} and 2. Single... 50 tl 
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DIMENSIONS AND MARKING 
. 19. The hose shall have an internal diameter as shown by a Diameter. 


tapered plug gage of not less than 1, 2,3, or 3} in.,asordered. 


the case of 23-in. hose, the internal diameter as measured in this 

manner shall not be less than 23% in. +3 
20. The hose shall be furnished in nominal lengths of 50 ft. Length, 
21. Beginning at a point not less than 4 ft. from each end, each Marking. 

50-ft. length of hose shall be stenciled at two places in indelible letters 

at least 1 in. in height with the name of the manufacturer and the 

month and year of manufacture. 


97, ‘The mbhh REAGENTS 


22. (a) Acetone.—The acetone shall be aeneaee pure and shall eee 
be freshly redistilled over anhydrous sodium carbonate, using the 
56 to 57° C. fraction. 

(b) Alcoholic-Potash Solution.—The alcoholic-potash solution shall 
be of normal strength. It shall be made by dissolving the required 
amount of KOH in alcohol which has been purified as follows: 

Dissolve 1.5 g. of AgNO; in 3 cc. of water and add it to 1000 cc. 
of alcohol. Dissolve 3 g. of KOH in the smallest amount of hot 
water, cool, add it to the alcoholic-silver nitrate solution, and shake 
thoroughly. Allow the solution to stand for at least 24 hours, filter, 
and distill. (Alcohol denatured with 10 per cent by volume of 
methanol may be used in place of ethyl alcohol.) 

(c) Nitric Acid- Bromine Solution—The nitric acid - bromine 
solution shall be prepared by adding a considerable excess of bromine 
to concentrated HNO; and shaking thoroughly. 

(d) Zinc - Nitric Acid Solution.—The zinc - nitric acid solution is 
made by adding 200 g. of zinc oxide to 1000 cc. of concentrated HNO. 

(e) Barium Chloride Solution —Barium chloride solution shall be 
made by dissolving 100 g. of crystallized barium chloride in 1 liter of 
distilled water, and adding two to three drops of concentrated HCl. 
If there is any insoluble matter or cloudiness, the solution shall be 
heated overnight on the steam bath and filtered. 

23. The purity of all materials shall be checked and determined 
by blank analyses. 


1 These methods of chemical analysis are in accordance with the more complete procedure as 
given in the Tentative Methods of Chemical Analysis of Rubber Products (A.S.T.M. Designation: 
D 297-31 T) of the American Society for Testing Materials, see p. 947. wa. oe 

lo bas 
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PREPARATION OF SAMPLE 


Preparation 24. Before preparing a sample for analysis the analyst shall 
_ of Sample. hy inspection, assure himself that it has not been contaminated. The 
sample shall be prepared by taking pieces from various parts of the 
original sample and separating them from foreign matter. The 
rubber shall be ground to the required fineness on a rubber mill or 
cut with scissors so as to pass a No. 14 sieve. SUTaTAVEL TS 
Oth ig 
DAS METHODS OF ANALYSES 
Extraction 25. The extraction apparatus used here and for other exteactions 
sf oe shall be of the t ‘ype similar to that shown in Fig. 1 The e flask k shall 
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Filter PaperThimble | 
_whichhas been Extract | 


edwith Acetone and 


Chloroform. 


be heated so that the period of filling an empty siphon cup with 
acetone and completely emptying it will be between 2.5 and 3.5 
minutes. 

Procedure. 26. Place 2 g. of rubber in a thimble made by folding a filter 
paper so that it will fit in the extraction cup, which is suspended in 
a\weighed extraction flask. Extract the sample continuously for 

---16 hours, unless the solution in the thimble is still colored at the 
end of that time, when the extraction shall proceed for a further 
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period of 4 hours or longer. Carefully note all characteristics of the 
acetone extract, both when hot and cold. Distill off the acetone on 
a steam bath, recovering the acetone if desirable, at as low atem- 
perature as possible. Loss of extract by bumping can be avoided by ne te 
means of a gentle current of air. Care must be taken to avoid allow- 
ing the flasks to stand on the steam bath after the solvent has been a0 | 
removed, because appreciable quantities of free sulfur may be lost | ia 
by so doing. Dry the extraction flask and contents in an air bath 


for 1 hour at 70°C., cool, and weigh. Keep the sample for future on 7 


determinations. 


Wt. of extract 


P f acetone extract = ——_—— 
Wt. of sample 


X 100 


Chloroform Extract 


27. The rubber sample (see Section 26) is suspended in a second chloroform 
weighed extraction flask and extracted for 4 hours with chloroform. =**r@ct- 
Care should be taken that any small particles of rubber, which are 
often carried down into the extract, are filtered off. Evaporate off he git ond 
the solvent and dry to constant weight, usually 1 hour at 70°C., Pabeae 
cool, and weigh. The color of the chloroform solution should be ae 


recorded. Reserve the rubber for extraction with alcoholic potash. 


bei 
ony. at Percentage of chloroform extract = 


28. Dry the rubber from the chloroform cutpentiies at about atcoholic- 
70° C. to remove the chloroform, transfer to a 200-cc. Erlenmeyer Potash 
flask, add 50 cc. of alcoholic-potash solution, and heat under a reflux ; 
condenser for 4 hours. Filter into a 250-cc. beaker, wash with two 
25-cc. portions of boiling alcohol; then with three 25-cc. portions of 
boiling water, and evaporate the filtrate just to dryness. Use about 
75-cc. of distilled water to transfer the residue to a separatory funnel. 
Acidify the solution with HCl (10-per-cent), testing with Congo-red 
paper. Extract with four 25-cc. portions of ether, unless the fourth 
portion should be colored, when the extraction must be continued 
until no further quantity can be removed. Unite the ether fractions 
and wash thoroughly with distilled water until free from acid (two 
washings are generally sufficient). Filter the ether solution through 
a plug of absorbent cotton into a weighed flask, wash with nae 
evaporate, dry to constant weight at 70° C., cool, and weigh. 


Wt. of extract x 100 


Wt. of extract 


Percentage of alcoholic-potash extract: = We. of sample * 
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Free Sulfur 


29. Add to the flask containing the acetone extract (Section 26), 
60 cc. of distilled water and 2 to 3 cc. of bromine, and cover with a 
watch glass. Allow the flask to stand 30 minutes on the side of the 
steam bath, then heat cautiously over the direct steam bath until! 
the solution is practically colorless, filter into a 250-cc. beaker, and 
dilute to about 175 cc. with distilled water. Precipitate with barium 
chloride and determine in the usual manner. 


Wt. of BaSO, X 0.1373 rinfal 


Wt. of sample 


Subtract the percentage of free sulfur thus determined from the 
acetone extract (Section 26) and call the result “organic acetone 
extract.” 


Total Sulfur 


30. (a) Recommended Method.—Place 0.5 g. of rubber in a porce- 
lain crucible of about 75-cc. capacity, add 15 cc. of the nitric acid- 
bromine solution, cover the crucible with a watch glass, and let it 
stand for 1 hour in the cold. Heat for 1 hour on the steam bath, 
remove the cover, rinse it with a little distilled water, and evaporate 
to dryness. Add 3 cc. of HNOs, cover, warm a short time on the 
steam bath, then let it cool. Carefully add in small portions, by 
means of a glass spatula, 5 g. of sodium carbonate (weighed to 0.5 g.). 
The watch glass is to be raised only high enough to permit the intro- 
duction of the spatula. The carbonate is allowed to slide down the 
side of the crucible and is not dropped directly into the acid. Rinse 
the watch glass with 2 or 3 cc. of hot distilled water and stir the mix- 
ture thoroughly with a glass rod. Digest for a few minutes, spread 
the mixture halfway up the side of the crucible to facilitate drying, 
and dry ona steam bath. Fuse the mixture by heating over a sulfur- 
free gasoline flame. 

(b) Place the crucible in an inclined position on a wire triangle 
and start the ignition over a low flame. The tendency for the organic 
matter to burn too briskly is controlled by judicious use of the stirring 
rod with which the burning portion is scraped away from the rest. 
When part of the mass is burned white, a fresh portion is worked 
into it until all of the organic matter is destroyed. It is necessary to 
hold the edge of the crucible with tongs. ‘Toward the last half of the 
operation the flame should be increased. It is unnecessary to heat 
the crucible to redness. With care, a crucible can be used for at 
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(c) After a fusion, allow the crucible to cool, place it in a 400-cc. 
beaker, add sufficient distilled water to cover the crucible (about 
125 cc.), and digest on ‘the steam bath for 2 hours, with occasional 
stirring. If the filtration can not be made on the same day, do not 
add the water, but allow the fusion to stand overnight. 

(d) Filter the solution into a covered 400-cc. beaker containing 
5 cc. of concentrated HCl, and wash the residue thoroughly with hot 
water. (A qualitative test of barium can be made on the residue.) 
Complete the acidification of the filtrate and washings and add 2 cc. 
of concentrated HCl in excess. Cover the beaker and heat the solu- 
tion on the steam bath. ‘The total volume of the solution should be 
300 cc. The solution must be acid to Congo paper in order to insure 
the complete destruction of the carbonates. Precipitate with barium 
chloride and determine the sulfur in the usual manner. 
Wt. of BaSO, X 9.1373 

Wt. ot sample 

31. (a) Alternate Method——When this method is used the total Total sulfur, 
sulfur determined represents the sulfur exclusive of that originally ig 
present as barytes or formed from barium salts, if present in the 
compound. 

(b) Place a 0.5-g. sample in a 500-cc. Erlenmeyer destruction 
flask of Pyrex glass, quartz or similarly resistant material. Add 10 cc. 
of zinc oxide - nitric acid solution and moisten the sample thoroughly. 
If convenient, the mixture may be allowed to stand overnight. By 
so doing the sample becomes partly decomposed; this permits the 
addition of fuming HNO; with no danger of ignition of the sample. __ 
Add 15 cc. of fuming HNO, and whirl the flask rapidly to keep the 
sample immersed to avoid ignition by too rapid oxidation. With © 
some samples it will be found necessary to cool the flask under a 
stream of tap water. 

(c) When the solution of the rubber is complete, add 5 cc. of a — 
saturated water solution of bromine and slowly evaporate the mixture __ 
to a foamy sirup. : 

(d) If particles of organic matter remain at the end of theevapora- __ 
tion, add a few cubic centimeters of fuming HNO; and re-evaporate _ 
as before. Cool, and add a few crystals of potassium chlorate to assist  _— 
in the oxidation of the sulfur and the decomposition of any nitrates. 

(e) Place the flask on asbestos gauze and evaporate the mixture 
to dryness over a Tirrill burner. Then bake the mixture at the 
highest temperature of the burner until all nitrates are decomposed = 
and no more nitrogen peroxide fumes can be detected. When the 


Percentage of total sulfur = 
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until solution is complete. (In case the original mixture contains 
barium sulfate or other salts, they will be precipitated at this point 
with consequent loss of sulfur in the case of the latter. If litharge is 
present in the mixture, lead salts, not otherwise removed, will be 
eliminated in the final washings with boiling water.) Filter the 
solution, dilute to 300 cc., precipitate with barium chloride, and 
determine the sulfur in the usual manner. 


Sp 
. of BaSO, X 0.137 
Percentage of total sulfur = X 100 


Wt. of sample algun 
Ash 
32. Rapid Method.—Wrap a 1-g. sample in a filter paper, extract 
with acetone for 4 hours, and transfer to a weighed, approximately 


Thermocouple 


43 > 


2 


i 
Fic. 2.—Location of Apparatus for Ash Determination (Referee Method). 


50-cc. porcelain crucible. Ash the sample in a muffle furnace by 
heating at the following rate: 


Time, minutes 5 10 15 70 75 80 85 145 
Temperature, deg. Centigrade 0 100 200 300 300 400 500 550 550 


Remove the crucible from the furnace, cool, and weigh. 
Wt. of ash 


ercen fash = ——————_ 100 
Wt. of sample 


33. (a) Referee Method.—In case of disagreement on results as 
obtained in the Rapid Method described in Section 32, an electric 
muffle furnace shall be employed for the test. Numbered porcelain 
crucibles 41 mm. in diameter and 25 mm. in height shall be used. 
The bottom of the furnace shall be covered by a sheet of asbestos 
0.06in.in thickness, cuttofit. 
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(b) Extract a 2-g. sample with acetone as described in the acetone 
extraction (see Section 26). Allow the extracted sample to dry at 
100° C., cool in a desiccator and weigh. Divide the sample into two 
parts of equal weight; place each of them in crucibles previously 
ignited, cool in a desiccator, and weigh. Place the two crucibles, with 
contents, together (with their tops touching) in the furnace on a line 
crossing the furnace half-way between its ends, as shown in Fig. 2. 
Regulate the temperature of the furnace by means of a rheostat so 
that the temperature corresponds to the curve shown in Fig. 3, with 
a maximum permissible variation of 25° C. Measure the tempera- 
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Fic. 3.—Time-Temperature Curve for Ash Determination (Referee Method). 


ture with a thermocouple (previously calibrated) enclosed in a quartz 
tube closed at one end, 6 to 7 mm. in diameter, 0.5 to 1 mm. in 
thickness, and placed in a horizonta! position in contact with the 
asbestos sheet on the bottom of the furnace, so that the hot junction 
of the couple is on a line crossing the furnace half-way between its 
ends, and half-way between the two crucibles, as shown in Fig. 2. 
Adjust the door of the furnace to conform to the following require- 


First 400 minutes. 
From 400 to 450 minutes 
Balance of period (7 minutes) 
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(c) At the end of the period of heating, as shown, remove the 
crucibles from the furnace, cool in a desiccator and weigh. 


ach Wt. of ash 

Parentage. of oa ~ Wt.of sample supe 

Sulfur in Ash 


Sulfur in Ash. 34. Add 3 cc. of nitric acid - bromine solution to the ash (see 
Section 32), cover with a watch glass and heat for 1 hour, remove the 
cover, rinse it with a little distilled water, and evaporate to dryness. 

¢ Complete the determination of sulfur as described in Section 30 (d). 
Basa Rew Save the insoluble residue, after filtering the solution of the fusion 
Method mixture in water, for testing in accordance with Section 35. 


ee Sulfur as Barium Sulfate 
Sulfur as 


35. The barium sulfate is calculated from the barium in the ash, 
— which is determined as follows: Filter off the insoluble matter after 
the fusion and extraction described in Section 34, wash back into the 
original beaker with hot water, dissolve the residue in the beaker 
and any traces on the filter paper with HCl, and heat the solution 
on the steam bath. Filter through the same filter as before and wash 
thoroughly with hot water. Nearly neutralize the solution with 
NH,OH, leaving it slightly acid. Saturate the cold solution with 
H.S, and when the lead sulfide has settled, filter into a 400-cc. beaker 
and wash thoroughly. The total volume should be not over 200 cc. 
Precipitate with H,SO, (10-per-cent) and determine the sulfur in the 
usual manner. Barium sulfate determined above is assumed to have 
been added assuch. Obviously, if barium carbonate is present, it must 
be determined in order that an undue correction will not be made. 


Wt. of BaSO, X 0.1 
Percentage of sulfur as barium sulfate = = Sem Sees X 100 


Wt. of sample 
PHYSICAL TESTS ; 


Cutting of 36. All samples shall be cut transversely unless the diameter of 

Samples. = the hose is too small to furnish a test piece of sufficient length, in 
which case the sample shall be cut longitudinally. 

Temperature. 37. All tests of the rubber parts shall be made when possible in 
a room the temperature of which is not less than 60 nor more than 
90° F. In case of a feilure obtained when room temperatures are 
outside of these limits, rejection shall not be made until check tests 
are made within the specified temperature limits. No tests shall be 
made, if so desired by the manufacturer, until the article to be tested 
has been standi ization. in 
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38. Acceptance or rejection shall be based on the average of at pweines as, 
least four determinations for each item. In arriving at these averages pipes a 
no weight shall be given to tests which are obviously in error and do are ts 
not represent true average conditions; for example, cases in which =) 
the tensile strength is low on account of a small flaw in the articleor _ 
the friction is low on account of a small flaw in the friction compound. _ 


(A) Tensile Strength and Elongation at Rupture 


39. An accurately calibrated testing machine so operated that Apparatus. 
the jaws separate at a uniform rate of 20 in. per minute, shall be 
employed in determining the tensile strength and elongation at rupture. 

40. A section of hose 1 in. in width shall be cut in accordance Test 
with Section 36 and the rubber parts shall be carefully separated from S?ecimen- 
the fabric, using benzine, if necessary. The benzine used in this case 
shall be about 76° Baumé, free from oil. No test shall be performed, 


: (a) 4 by 2-in. Specimen. 


1G, 4.—Tensile Strength and Permanent Elongation Test Specimen 


if so desired by the manufacturer, until the specimen has been allowed 

to stand for 1 hour after it has in any way been in contact with ben- 

zine. From this 1-in. section of rubber a test specimen, as shown in 

Fig. 4, which shall be without physical injury shall be cut by a die, 

see Fig. 5. The specimen as thus prepared shall then be buffed free 

from corrugations. 
41. Gage marks 2 in. apart shall be placed on the reduced section Marking. 

of the test specimen one on each side of the center and 1 in. therefrom. Re: 

These marks shall be at right angles to the direction of pull of the test = a 

specimen in the machine. Great care shall be taken that the marks 

are not too wide and that at the time of marking, the test specimen _ a oe 

shall have been lying for a sufficient length of time to be completely a 

rest. The marks shall be placed on the unbuffed side of the specimen. “a 
42. (a) Cross-Sectional Area.—Before the tensile strength tests Tensile _ 

are made, the width of the test specimen between the gage marks — 


shall be determined. After buffing off the backing or — seaall 
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sions, the thickness shall be determined from the average of four 
readings, taken at equal points between the gage marks on the test 
piece by means of a spring-gage micrometer, provided with a ? in. 
foot applied under a pressure of 60 g. The cross-sectional area shall 
be calculated from these determinations. 
(b) Procedure.—After clamping the test specimen in the jaws of 
_ ss the machine the movable jaw shall be so adjusted with the pointer 


Shaft and 
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Fic. 5.—Die for § by 2-in. Specimens. 


reading zero on the scale that the test piece is just taut but not under 
tension. ‘The operator shall throw on the current to start the screw 
and, when ready, throw in the engaging lever to start the jaws. He 
shall keep the elongation scale pointers opposite the outside edges of 
the gage marks on the test piece. The tensile strength shall be 
determined by stretching the test specimen in the testing machine 
until it breaks. If the test specimen breaks outside the gage marks 
or in the wider portions of the test specimen and the tensile strength 
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Apparatus. 


Test 


Specimen. 


Procedure. 


is much below that called for in the specifications, it is probable that 
this specimen is faulty and that another would conform to the require- 
ments. If the piece breaks outside the marks and yet shows a tensile 
strength above that called for in the specifications it is probable that 
the piece is faulty and its true tensile strength is higher than indicated. 


- Since its recorded tensile strength exceeds that called for in the speci- 


fications it is not necessary to retest. 

(c) Calculation —From the actual breaking load as read from the 
scale of the testing machine the tensile strength in pounds per square 
inch shall be calculated. 

43. The elongation at rupture shall be determined at the same 
time and on the same specimen used for the tensile strength test 
described in Section 42. As the specimen is stretched between the 
jaws of the machine, the operator shall keep the elongation scale 
pointers opposite the outside edges of the gage marks on the test 
specimen. The elongation at rupture shall be measured in inches, 
and shall include the original 2 in. marked on the specimen. 


(B) Permanent Elongation 


44. For the permanent elongation test, the apparatus shown in 
Fig. 6 shall be used. ‘The spools, a, are free to slide on the shaft, ), 
and are slotted to engage pins, c, which act as clutches. The movable 
grips are attached to strips of leather-belt lacing § in. in width which 
pass through clamps, d, and then to the spools, a. 

45. The permanent elongation test shall be made only on speci- 
mens which have not been previously tested. The test specimens 
shall be prepared for testing in accordance with Sections 40 and 41. 

46. Six test specimens shall be placed in the grips of the apparatus 
shown in Fig. 6, one of the spools, a, shall be moved along the shaft 
until it engages the corresponding pin, c. After placing the test 
specimen in the device previous to stretching, the test specimen shall 
be drawn just taut and the time measured at the instant of beginning 
of the stretching. All measurements of time shall be taken by means 
of a stop watch. The shaft shall be revolved until the desired elonga- 
tion measured between the gage marks on the test specimen is obtained. 
The clamp, d, shall be tightened to hold the specimen in this position, 
and the spool shifted back so as to disengage the pin. When the test 
specimen has been held in this position for 10 minutes it shall be 
released and the time shall again be measured at the moment the 
specimen is released. ‘This moment is simultaneously the beginning 
for a ten-minute period of rest. Immediately upon the expiration of 
the ten-minute rest period the elongation or recovery shall be measured 
by laying the test specimen upon a smooth surface which is of the 
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temperature of the room and measuring to the outside of the gage 
marks with a scale graduated to 0.01 in. This operation shall be 
carried out on each of the test specimens in turn. 

47. The difference between the final elongation and the original 
2-in. gage length divided by the gage length and expressed as a per- 
centage shall be taken as the permanent elongation. 
od Made eqhite etl (C) Friction Test ove tod the Jo 

ods 

48. The test specimen shall be 2 in. in width and shall be cut 
transversely from the hose so as to give a rectangular sample the 
full circumference of the hose in length when cut through the walls 
and laid out flat. A strip of lining 1} in. in width shall be cut out 
accurately, the cut extending through the lining but not entirely 
through the cotton jacket. This strip shall be started at one end to 
the extent of about 1} in. 

49. The free end of the cotton jacket shall be clamped in a sta- 
tionary grip and the separated rut ber lining shall be clamped in a 
freely suspended grip hanging vertically and to which the specified 
weight may be attached with suitable provision for supporting and 
releasing it slowly without jerking. The weight shall be released and 
the distance through which separation takes place shall be determined 
after a period of 10 minutes. ‘The friction shall be taken as the rate 
obtained by dividing the total distances separated in inches (to the 
nearest 0.01 in.) by the elapsed time in minutes. 

50. (a) Test Specimen.—In case of disagreement as to the fric- 
tion test described in Section 50, new test specimens 13 in. in width 
shall be cut transversely from the hose so as to give a rectangular 
sample the full circumference of the hose in length when cut through 
the walls and laid out flat. One-quarter inch of the rubber lining shall 
be carefully and cleanly trimmed off on each side of the width for the 
entire length, without injuring the fabric, leaving a strip of rubber 
lining 1 in..in width undisturbed on a strip of cover 14 in. in width. 


Calculation. 


Referee 
Method. 


A separation between the lining and the cover of the strip shall be © 


started for about 13 in. 


(b) Procedure.—The fabric of the test piece shall be fastened by 


means of a clamp to the power head of the testing machine used for 
the tensile strength tests, see Section 39. The rubber portion shall be 
clamped to the recording head without twisting. The machine shal be 
run at a uniform rate of 2in. perminute. After separation commences 
the load shall be constantly watched to see that it does not fall below 
the specification requirement for a greater total length than 5 per cent 
of the total length separated. ‘The load may be recorded on an auto- 
matic recording device. The entire friction layer shall be separated. 
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(D) Life Test 


51. Test specimens for the life test shall be prepared in accordance 
with Sections 40 and 41. A hole about } in. in diameter shall be 
punched near the end of an enlarged end so that the specimens may 
be suspended upon a small rod. Specimens so suspended shall be 
separated by washers at least } in. in thickness to permit the free 
circulation of air between them. This rod with its strips shall be 
hung in a well-insulated electric oven within which the temperature 
can be maintained at 158° F. (70° C.) +2° F. (1° C.). These 
specimens shall be left in the oven at the specified temperature con- 
tinuously for four days of 24 hourseach. They shall then be removed, 
allowed to hang in the air at room temperature for 24 hours, after 
which the tensile strength shall be determined in accordance with 
Section 42. 

HYDROSTATIC TESTS 


52. All hydrostatic tests shall be made with a pump equipped 
with calibrated gages. 

53. The increase in pressure shall be at the rate of not less than 
300 Ib. per sq. in. per minute. The hose under test shall be held 
under pressure for measurement not more than 2 minutes. 

54. In the tests for elongation, twist, warp and rise the hose shall 
be stretched out for inspection, connected to the pump and filled with 
water, leaving the air cock open to allow all air in the hose to escape. 
The air-cock shall then be closed and a pressure of 10 lb. per sq. in. 
applied. All original measurements shall be taken at this pressure. 
After measurements are taken the test pressure shall be applied in 
accordance with Section 53 without releasing the pressure from the 
original pressure of 10 Ib. per sq. in. 

55. Samples for the bursting-strength test shall be cut from 
lengths which have not been tested previously to more than 300 lb. 
per sq. in. for single-jacketed cotton hose and 400 Ib. per sq. in. for 
multiple-jacketed hose. 

(b) Lying Straight.—In the lying straight position the sample 
shall be allowed to rest on the surface of the test table with one end 
free and the test pressure shall be applied in accordance with Section 53. 

(c) Curved.—In the curved position the sample shall be secured at 
both ends to a suitable test frame which is curved to a radius of 27 in. 
The test pressure shall be applied in accordance with Section 53. 

56. The test length in the kink test shall have a coupling tied 
back against the body of the hose so that there will be a sharp kink 
in the hose about 18 in. from the coupling. The test pressure shall 
be applied in accordance with Section 53. 
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TENTATIVE SPECIFICATIONS 


te ASTM. Designation: D 54-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. oo 


IssuED, 1921; REVISED, 1924, 1931. iq 


wes 
1. These specifications cover wrapped fabric steam hose suitable 


for steam connections when the steam pressure does not exceed 125 Ib. 


2. The hose shall consist of: teed 
(a) An inner rubber tube; pate 
(b) Cotton duck reinforcement; # |= 
(c) An outer rubber cover; 
(d) A protective covering of wire armor when specified. 
3. The inner rubber tube shall be smooth, uniform in quality and 
thickness, and free from injurious defects. 


ee TABLE I.—NuUMBER OF PLIEs. 
DiAMETER 


4. (a) The reinforcement shall consist of plies of cotton duck 
cut on the bias and applied evenly and firmly over the tube with not 
less than a 3-in. lap, not sewed. The number of plies shall be as 


specified in Table I. The plies of duck shall be well frictioned on © 


both sides with a rubber compound which shall firmly join the plies — 
to the rubber tube and cover and to each other. 


Scope. 


Rubber 
Tube. 


Cotton 
Reinforce- 
ment. 


(b) The cotton duck shall be evenly woven from high-grade 


cotton and shall be free from mechanical defects. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Arthur 
W. Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio. 


These tentative specifications are in effect a revision of the former Standard Specifications for _ 


Steam Hose (A.S.T.M. Designation: D 54- " which were accordingly discontinued in 1921. 


t 
av 


a 
r 
sees 
1 Construction. 
1 
i 
t | 
1 
| 


at 


am 
Pate Pex 


Rubber 
Cover. 


Wire Armor, 


q 


Standard 
Methods. 


Tests of 
Tube and 
Cover. 


as shall not be less than the following values: 
les Steam Test Steam TEsT 
Friction 10. The adhesion between plies, between the senate the plies’ 
_ and between the tube and the plies shall be such that the weights 
specified below will not cause a separation at a rate greater than 1 in. 
per minute: 


TENTATIVE SPECIFICATIONS FOR STEAM 


(c) The reinforcements shall be sufficiently strong to enab! 
the hose to successfully withstand the prescribed hydrostatic pressure 
test, yet at the same time be soft and pliable. 

5. The rubber cover shall be uniform in quality and thickness, 
and free from injurious defects. 

6. The wire for wire-wound hose shall be galvanized steel, hal!- 
round or elliptical, ss in. in diameter, wound tightly around the out- 
side of the hose with a pitch of 1 in. 


PHYSICAL PROPERTIES AND TESTS 


7. The tests necessary to determine the physical properties which 
are prescribed in the following sections shall be made in accordance 
with the Standard Methods of Testing Rubber Products (A.S.T.M. 
Designation: D 15) of the American Society for Testing Materials.' 

8. (a) Two samples, each 24 in. in length, shall be taken from each 
lot of 500 ft. or less of each size of long-length hose and from each lot 
of 200 pieces or less of car-heating steam hose. One of these samples 
shall be used for hydrostatic tests and the other for the physical and 
steam tests. 

(b) A portion of sufficient length shall be cut from one of the 
samples and subjected to tension, elongation and friction tests. ‘The 
remaining portion of the sample shall be used for the steam tests. 

9. (a) In the case of hose 1 in. or less in diameter, the test speci- 
mens shall be cut longitudinally from the sample of hose; in the 
case of hose over 1 in. in diameter the test specimens shall be cut 
transversely. 

(b) The tensile strength and elongation of the tube and cover 
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11. After the steam test, the tensile strength and elongation of Maximum 
the tube and cover shall not be less than the values specified in Peteriore- 
Section 9 (6). Furthermore, after the steam test, the tensile strength Steam Test. 
and elongation of the tube and the cover shall not show an increase 
or decrease of more than 40 per cent of the original results. 

12. (a) The rack steam test shall be used. The test length Steam Test. 
described in Section 8 (6) shall be connected to a rack and dry satu- 
rated steam at an average pressure of 75 Ib. per sq. in. +3 lb. shall be 
allowed to pass through the hose continuously for two periods of seven 
hours each. Between the first and second periods and between the 
second period and the time of testing, the hose shall be permitted to 
rest not less than 12 nor more than 18 hours. 

(b) The hose upon examination immediately after its removal 
from the rack shall disclose no blistering of the tube nor loosening of 


[I.—Hyprostatic Test Pressures. 


[Insip—E DIAMETER TEST PRESSURES, 
LB. PERSQ.IN 


the tube from the fabric. After steaming, the inside diameter of the _ 
hose shall not be more than 15 per cent greater than the original 
diameter for sizes having a nominal inside diameter under 3 in. nor 
more than 13 per cent greater for sizes of 2 in. and larger nominal pride: 
inside diameters. 
13. The 24-in. section selected as described in Section 8 (a) shall Hydrostatic 
be subjected to a hydrostatic test and shall not burst nor show leaks —_— 3 
at a lower "pressure than that specified in Table IT for hose of its size. eer 
14. (a) The hose shall be in accordance with. the size and length Sizes and 
specified by the purchaser. eeaeieenenies 
(b) The thickness of the cover shall not be less than 0.063 in. - i 
The thickness of the tube shall not be less than 0.125 in. sae 
(c) The diameters of the hose shall be in accordance with Table 
II. ‘The inside diameter shall not vary more than + yy in. and the 
outside diameter not more than +}; in. from the 


800 
eC 
t 
7) 
> 


Marking. 


Per 


Betctios 

bus oe 


Rejection. 
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Mons MARKING 


15. (a) Each 50-ft. length of hose shall. have inlaid in rubber in 
three places, namely, midway between the ends and within 10 ft. of 
each end, a brand showing the name of the manufacturer, the month 
and year of manufacture, the trade name of the hose, and the legend 
“A.S.T.M. Specifications.” In addition, each brand shall bear a serial 
number for each lot of 500 ft. or less of each size of long-length hose and 
for each lot of 200 pieces or less of car-heating steam hose, the serial 
number to begin with 1 on the first of each year and continue 
consecutively until the end of the year. Lengths shorter than 50 ft. 
shall have only one brand similar to the above at a point near the 
center of the length. The letters and figures shall be at least } in. high, 
shall stand 3; in. in relief, and shall be clear and distinct. 

(b) Serial numbers of rejected hose shall not be applied to any 


other hose during the same calendar year. 


NomInac INsIDE NOMINAL OUTSIDE 
DIAMETER, IN. DIAMETER, IN. 


INSPECTION AND REJECTION ; 


16. (a) The manufacturer shall notify the purchaser sufficiently 
in advance of the completion of the hose to permit of arrangement for 
inspection. 

(b) The manufacturer shall afford the inspector representing the 
purchaser, without charge, all reasonable facilities to satisfy him that 
the hose is being furnished in accordance with these specifications. All 
tests and inspection shall be made at the place of manufacture prior 
to shipment, unless otherwise specified, and shall be so conducted as 
not to interfere unnecessarily with the operation of the works. 

(c) The purchaser may make the tests to govern the acceptance 
or rejection of the hose in his own laboratory or elsewhere. But such 
tests shall be made within 60 days after receipt of the shipment and 
at the expense of the purchaser. 

17. (a) Each length of hose which fails to meet any of the require- 
ments of these specifications shall be rejected. = j= = | 
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(b) Any material which fails in one or more of the tests specified 
in Sections 9 to 13, inclusive, may be resampled and retested at the 
expense of the manufacturer. For this purpose, two additional 
samples shall be selected from the hose for the test which failed to 
meet the requirements. Failure of either of the retested samples 
shall be cause for final rejection. 

18. Samples of rejected hose shall be preserved for two weeks Rehearing. 
from the date of the test report. In case of dissatisfaction with the 
results of the tests, the manufacturer may make claim for a rehearing 
within that time. 
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INSULATED WIRE AND CABLE: 30-PER-CENT HEVEA 


A.S.T.M. Designation: D 27-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. eo oP am 
IssuED, 1916; REVISED, 1921, 1928, 1931. 


1. These specifications cover conductors, rubber insulation, cable 
tape, cotton braid and lead sheaths. The design and factor of safety 
depend upon the service conditions and shall be at the option of the 


purchaser. be 


MANUFACTURE 


Material. 2. The conductor shall be of soft annealed copper, properly tinned, 
and have the properties and characteristics herein required. 

Strand 3. Each individual wire of a stranded conductor shall be con- 
sidered separately and shall be designated as a strand. 

Shape. 4. Each solid conductor and each strand shall be round and 
reasonably free from imperfections. 

Stranding. 5. The stranding shall conform to the requirements of Table I 

and shall be either standard concentric or flexible as specified in the 
order. 

Density. 6. For the purpose of calculating weights, cross-sections, etc., in 
conductivity determinations, the density of copper shall be taken 
as 8.89 g. per cu. cm. (See Appendix.) sabsty The 

Ak 
PERMISSIBLE VARIATIONS IN DIMENSIONS 

Diameter 7. (a) Permissible Variation —When the diameter of solid con- 

and Area. ductors and strands is specified, the permissible variation from the 
specified value shall not exceed 1 per cent under or 2 per cent over for 
wire 0.02 in. in diameter and larger, and 0.1 mil under for wire less 
than 0.02 in. in diameter. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Arthur 
W Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron 
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A.S.T.M. DESIGNATION: D 27-31 T 


NotTe.—These limits differ from those in the Standard Specifications for Tinned 
Soft or Annealed Copper Wire for Rubber Insulation (A.S.T.M. Designation: B 33) 
of the American Society for Testing Materials! because of the additional manipulation 
to which the wire is subjected subsequent to the stage where Specifications B 33 app’y. 


When the area of cross-section of cables is specified, the per- 
missible variation shall not exceed 1 per cent under the specified value. 

(b) Method of Gaging Diameter.—When wire is submitted in coils, 
each coil shall be gaged in three places, one near each end and one 
approximately at the middle. When wire is submitted on spools or 
reels, approximately 12 ft. of the wire shall be reeled off and the wire 
then gaged in six places between the second foot and the twelfth foot 


from the end. 7 
“eal 
TABLE I.—STRANDING OF INSULATED CONDUCTORS. greens 
For intermediate sizes use stranding for next larger size. 
Conductors of No. 0000 and smaller are often made solid and this table of stranding should not be interpreted as 
excluding such practice. 
n assembly column, “37 by 19 rope lay,” signifies 37 strands of 19 wires assembled like a rope. 


Standard Flexible Stranding 
Concentric 

Size of Conductors 
um umber 

of Wires vi Wires Assembly 


37 by 19 rope lay 
37 by 19 rope lay 
61 by 7 rope lay 
61 by 7 rope lay 
37 by 7 rope lay 
19 by 7 rope lay 
Concentric 


Bunched 


¢ The standard concentric stranding in this table with Table XII of Circular No. 31, “Copper Wire and 
Cables,” U.S. Bureau of Standards; and also Table II of Standard No. 30 “Wires and Cables” oe the American 
Institute of Electrical Engineers. 


(c) Calculation of Area.—The area of cross-section of wire shall 
be calculated from the average of the measurements of the diameter — 
made in accordance with Paragraph (b). The area of cross-section 
of cable shall be considered to be the sum of the cross-sectional areas 
of its component wires, when laid out straight and measured per- 
pendicular to their axes. 

(d) Rejection—A coil or reel shall be rejected if the average 
diameter obtained from the measurements made in accordance with 


Paragraph (5), or the area calculated in accordance with Paragraph 


(c), is not within the limits specified in Paragraph (a). 
A coil or reel shall be rejected if any individual measurement of 
diameter or of area of cross-section is not within twice the limits of 


11930 Book of A.S.T.M. Standards, Part I, p.633. 
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928 TENTATIVE SPECIFICATIONS FOR RUBBER INSULATED WIRE 


PHYSICAL PROPERTIES AND TESTS 


8. (a) Each solid conductor and each strand previous to strand- 
ing shall be so drawn and annealed that after tinning it shall conform 
to the values in Table II. 

After stranding, the tensile strength of each strand shall not 
exceed that specified in Table II by more than 5 per cent and the 
minimum elongation in 10 in. shall not be less than that specified in 
Table II by more than 5 per cent. 

(6) For nominal diameters between listed sizes the requirements 
shall be those of the next larger sizes indicated in Table II. 

Tension 9. (a) Method of Test.—Tension tests shall be made on fair 
weet, samples and the elongation shall be determined as the permanent 
increase in length, due to the breaking of the wire in tension, measured 
between bench marks originally 10 in. apart. The specimen shall break 
between the bench marks and not closer than 1 in. to either mark. 


TABLE II.—TENSILE REQUIREMENTS OF CONDUCTORS. 


Size of Conductor Maximum Minimum 
Tensile Strength, | Elongation in 10 in., 
Diameter, in. _ A.w.g. Number per ia. 


0000 to 1 

2 to10 
12 to 24 
25 to 28 
29 «to 40 


es (b) Number of Tests —Samples shall be taken in accordance with 

Section. 25. 

: a (c) Retests and Rejections.—If upon testing a sample from a coil, 

ites reel or spool of wire, the results are found to be above the stated 
__-value for tensile strength or below the stated value for. elongation, 

tests upon two additional samples will be made and the average of 

the three tests shall determine acceptance or rejection. 

"Conductivity, 10. The conductivity of the conductors after iameng shall be not 

_ than that specified in Table ITI. 


ConDUCTIVITY, 
DIAMETER, IN. A.w.c. NUMBER PER CENT 


0.460 to 0.290 
0.289 to 0.103 
0.102 to 0.021 
0.020 to 0.012 
0.011 to 0.003 


TABLE III.—Conpbuctiviry REQUIREMENTS. 


Note.—The above values for conductivity conform to the International 
-nealed Copper Standard. (See Appendix.) 
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11. (a) The continuity of the tin coating of each sample before Tinning Test. 
stranding or insulating shall be determined by the sodium polysulfide 
test which shall be made in accordance with the requirements of 
Sections 4 to 10, inclusive, of the Standard Specifications for Tinned 
Soft or Annealed Copper Wire for Rubber Insulation (A.S.T.M. Desig- 
nation: B 33) of the American Society for Testing Materials.! 

(b) Number of Tests.—Samples shall be taken in accordance with 
Section 25. 

(c) Retests and Rejections.—If the specimens tested in accordance 
with Paragraph (a) shows any signs of blackening, two more specimens 
shall be tested. If one of these two additional specimens shows any 
blackening, that coil or reel shall be rejected. If both specimens are 
free from any signs of blackening, the coil or reel shall be accepted. 
If more than 10 per cent of the samples in the entire order fail, all of 
the wire shall be rejected. If 10 per cent or less of the samples in 
the entire lot fail, each coil, reel or length may be tested and accepted 
or rejected upon the results of the individual tests. 
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Sits 
(B) INSULATION? 


12. (a) The insulation shall be of either Class A or Class AO workman- 


rubber compound as specified in the order. Where neither class is ship. 
specified, the manufacturer may supply either class. 

(b) The insulation shall consist of a properly vulcanized rubber 
compound which shall be homogeneous in character, tough, elastic 
and applied concentrically about the conductor and shall fit tightly 
thereto. Where the insulation is applied in more than one layer, 
adjacent layers shall be vulcanized into a homogeneous mass. 

(c) Tape used over insulation during vulcanization will be 
accepted as tape under these specifications provided it conforms to 
the requirements of Sections 46 to 49, inclusive. 

(d) Where repairs or joints are made in the insulation, the work 
shall be done in such manner that the repaired part of the joint, and 
all parts affected in the process, shall be as strong and durable elec- 
trically and mechanically as the remainder of the insulation and shall 
not exceed the limitations on the thickness specified in Section 18. 


MANUFACTURE 


13. (a) The insulation shall consist of either Class A or Class AO Comeueiien. 
rubber compound. 


11930 Book of A.S.T.M. Standards, Part I, p. 633. > ee 
2 The requirements for Class A rubber compound in Part (B), Insulation, Sections 12 to 45,inclu- 


sive, of these specifications conform in substance but not in form with the Specifications for 30-per-cent __ oy a “ 
Rubber Insulation for Wire and Cable for General Purposes (A.S.A. No.: C 8d 1-1928),approvedas 
American Tentative Standard by the American Standards Association. 
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Class A rubber compound shall contain exclusively not less than 
30 per cent nor more than 33 per cent of the best quality Hevea 
rubber which has not previously been used in a rubber compound, 
solid waxy hydrocarbons, suitable mineral matter and sufficient 
sulfur to properly vulcanize the compound. 
Class AO rubber compound shall contain the same ingredients 
as Class A with the addition of antioxidants and organic accelerators. 
(b) The mineral matter shal] be dry and Class A insulation shall 
be free from organic materials. 
(c) The waxy hydrocarbons used shall be solid at 54° C. and 
shall be free from saponifiable matter. 
(d) Contamination of the compound, such as by the use of 
___——s Ampregnated tapes, will not excuse the manufacturer from conforming 
me to these specifications. 
CHEMICAL PROPERTIES 
Quantitative 14. The insulation after vulcanization shall conform on analysis 


a to the following requirements expressed as percentages by weight of 


the whole sample: 
Criass A anp CLass AO MAXIMUM MINIMUM 

Rubber, per cent 30 

Waxy hydrocarbons, per cent “or 


Free sulfur, per cent 


30-PER-CENT RUBBER® 33-PER-CENT RUBBER? 


MINIMUM Maximum MINIMUM 
‘Sapesifiable acetone extract, per cent: 


0.55 1.50 0.60 


ia 

Chloroform extract, per cent: a 
Classes A and AO 


Alcoholic potash extract, per cent: i ath 
Classes A and AO Sees 0.60 

Total sulfur, per cent: 
Classes A and AO ni 


* For percentages between 30 and 33, the limits shall be in proportion to the percentage of rubber 

found. 

Qualitative 15. (a) The acetone solution from either compound shall not 

— fluoresce and the acetone extract (60 ml.) from Class A compound 
shall not be darker than a light straw color. 


(b) The hydrocarbons shall be solid, waxy and not darker than 
light brown. 
ies (c) The chloroform extract (60 ml.) : ml.) shall not be darker than a 


as 
ce! 
ir 
G 
d 
st 
r 
oan y Unsaponifiable resins, per cent: t 
t 
E 
wd 
| 


AS.T.M. Destcnation: D 27-31 T 


16. The insulation shall conform to the following requirements 
as to physical properties: 3 


Maximum = MINIMUM 
Tensile Strength, Ib. per sq. in.: 


Crass A anD CLass AO 
Set in 2 in. gage length, in 
Elongation at rupture in 2-in. gage length, per cent. . 
Specific gravity, 30-per-cent rubber 
Specific gravity, 33-per-cent rubber 


* For percentage between 30 and 33, the specific gravity limit shall be in proportion to the per- 
centage of rubber found. 


Mat, 


Physical 
Properties. 


17. Class AO rubber compound shall be subjected to the follow- Aging Tests. 


ing tests: 


(a) When subjected to the accelerated aging test, known as the 
Geer test, for 96 hours at 70° C., the rubber insulation shall show a 
depreciation of not more than 15 per cent in elongation or tensile 
strength. 

(b) When subjected to the accelerated aging test, known as the 
“oxygen bomb test,” for 96 hours at 300-lb. pressure and 70° C., the 
rubber insulation shall show a depreciation of not more than 25 per 
cent in elongation or tensile strength. 

(c) Samples submitted for aging tests shall have no protective 
covering and shall be prepared as described in Section 26 (a). They 
shall be suspended vertically and free from contact with metal during 
the test. Depreciation due to aging shall be determined by testing the 
aged and unaged samples at the same time and within 24 hours after 
the completion o: of the e aging tests. sane phere 


18. The average thickness of the insulation shall be not less than Thickness. 


that given in Table IV. The thickness of the insulation at the thinnest 
part shall be not more than 10 per cent less than the specified thick- 
ness, but in no case shall such 10 per cent allowance exceed 0.0312 in. 


ELECTRICAL PROPERTIES 


19. Each coil, reel, or length of wire or cable, after vulcanization 


High Voltage 


and before the application of any covering other than tape or braid 7** 


used in vulcanization shall successfully withstand the application of 
an alternating voltage of not less than that given in Table V for a 
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~ Insulation 20. Each coil, reel, or length of wire or cable after being subjected 
Resistance. + the high voltage test specified in Section 19 shall have an insu- 
lation resistance not less than that given in Table VI. 


—— 
Sampling, 1. Samples of the vulcanized rubber compound for chemical 


a 3 shall be taken after the successful completion of the physical 

MG and electrical tests, and before applying impregnating compounds 

a ie which may contaminate the rubber. The samples shall be taken at 

ya aa the option of the purchaser. The purchaser shall assure himself that 


mt TABLE IV.—TSICKNESS OF INSULATION, 
Thickness in sixty-fourths of an inch 


Working Pressure, Volts, Direct or Alternating 
Size of Conductor mmercial Power Frequencies 
~ 
A. Numbers 600 
sq. mm. |oriess 7000 | 3000 | 9000 |10000] 11000 


E 
E 


eal No. 14 to No. 9............ 2.08 to 6.63) 3 4 6 8} 10] 12] 14] 16] 18] 20) 22) 2% 
8.37 to 33.6) 4 5 7 10} 12] 14] 16] 18] 20] 24 

No. 1 to No. 0000.......... 42.4to107| 5 6 8] 10] 10] 12] 14] 16]; 18] 20] 22) 24 

bd 250000to 500000cir. mils} 127 to 253 | 6 8 9} 10} 11] 12] 14] 16] 18] 20] 22) 24 
c,d 550 000 to 1000000 cir. mils} 279 to 507 | 7 9] 10} 10] 12] .12] 14] 16] 18] 20] 22] 24 

1250000 to 2 000 000 cir. mils} 633 to 1013} 8 | 10} 10] 12] 14) 16) 18] 18] 20] 22) 24 


Nors.—The thickness of insulation (on each conductor in the case of multiple conductor cables) shall be based on 


* the hi tr. m. s. voltage between the conductor and the outside of its —- 
‘or an intermediate size, the thickness shall be that of the next larger size. 
TABLE V.—ALTERNATING TEST VOLTAGE IN KILOVOLTs, 
‘ 
al Working Pressure, Volts, Direct or Alternating 
Size of Conductor, mmercial Power Frequencies 
4 A. w. g. Numbers or Circular Mils pom 
& 
a 5 or less} 790 | 1500 | 2500 | 3500 | 5000 | 6000 | 7000 | 8000 | 9000 | 10 000) 11 000 
3 4 6 8 | 10 13} 16] 17] 18] 20] 22 24 
3.5 5 7 9} 10 13} 16] 17] 18] 20] 22 24 
3.5 5 7 9 | 10 13} 16] 19] 22] 25] 28 31 
Se eee 3.5 6 8 10 | 10 13 16 19 22 28 31 
250000 to 500000 cir. mils...... a 8 i) 10 | 11.5) 13 16 19 22 25 28 31 
§50 000 to 1 000 000 cir. mils...... 4 9] 10} 10] 13 13 | 16] 19} 22} 25] 28 31 
250000 to 2 000 000 cir. mils...... 4 10; 10] 10; 13 19] 22] 22] 25] 28 31 


y Nors.—For an intermediate size or an intermediate working voltage, the test voltage shall be that of the next 
a larger size, or working voltage listed. 


eantisY eal samples are free from contamination and change due to torch heat- 
- ing.. Wherever practicable, samples shall be taken at a distance of 
at least 3 ft. from the end of the wire. 
Procedure. 22. The insulation shall be analyzed in accordance with (B) 
Complete Procedure as described in the Tentative Methods of 


( 
I 
q 
» 


Desicnation: D 27-31T 


Chemical Analysis of Rubber Products (A.S.T.M. Designation: 
D 297 - 31 T) of the American Society for Testing Materials.! 


TABLE VI.—INSULATION RESISTANCE, MeEGouMS-1000 Fr. aT 60°F. (15.5°C.).¢ 


Size of Conductor, Thickness of Insulation in Sixty-fourths of an Inch 
A. w. g. Numbers 
or Circular Mils 


$83 ~ 


: $8888 ~ 


. 
. 
. 


Size of Conductor, Thickness of Insulation in Sixty-fourths of an Inch 
A. w. g. Numbers 
or Circular Mils 


20 


888s 888888 


:: 


* This table is based on o.cmnmant, K = 21 120 in the following formula: 
- = K logio—; where R = resistance in megohms-1000 ft., K = constant, 


= diameter over insulation, on each conductor, and d = diameter over conductor. 
Nors. a an 5 intermnediate size, the insulation resistance shall be that of the next larger size. 


23. The purchaser may make a chemical analysis on any one of Releeten 
the samples selected as described in Section 21 to determine if the ®™4 Retests. 


“ 


. 


| 
Su- 
We. 8400 10 800 15 800 16 18 000 19 800 
ical Me. 7400 9 500 14 000 15 16 100 18 000 
0. ste > 
6 050 9 500 1140 | 1270 
nds 7 650 9200 | 10800 
6350 7 650 9 200 
| at NO. ane 5300 6 
hat 3 950 5 
250000 cir. mils... .... 2 500 3 
350 000 cir. mils. . . 2 250 2 
500 000 cir. mils... 2 000 2 
750 000 cir. mils...) .... 2 
1250000 cir. mils...) .... bebe 1 < 
1 750 000 cir. mils... cove | | 1 
24 
24 
jed on 23 24 800 25 900 26 400 27 200 
CE OR fey 21 23 000 23 800 24 600 25 300 
20 20900 | 21600 | 22700 | 23200 ses 
18 19 000 19 800 20 600 21 400 2 
16 17200 | 18000 | 18700 | 19500 
13 14 500 15 300 16 100 16 600 
12 12 900 13 500 14 300 14 800 
8 700 10 11 400 11 900 12 700 13 200 
7 150 8 9 800 10 300 10 800 
7 9 000 9500 | 10000 
7 8400 | 9000 | 9500 
6300 6 7 650 8 200 
250000 cir. mils..............| 4600 5 6 750 cove 
24 350 000 cir. mils..............] 4100 5 5 950 
24 500 000 cir. mils..............] 3550 4 cove 
31 750 000 cir. mils.............. 2750 3 cece ay 
31 1 000 000 cir. mils.............. 2 500 3 
31 1250 000 cir. mils..............] 2250 3 
31 1500 000 cir. mils..............] 2100 Jou 
31 1750 000 cir. mils..............| 2000 
A 
eat- 
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compound conforms to the requirements of Sections 14 and 15. 
Failure of any sample selected to conform to the requirements shall 
be sufficient cause for rejecting the wire which that sample represents, 
except in the case of failure to conform to the requirements for either 
or both free sulfur and chloroform extract. In case of such failure, 
the coil from which the sample was taken shall be rejected and two 
additional samples shall be selected from the remainder of the order. 
The remainder of the order shall be accepted if both samples so selected 
conform to the requirements for free sulfur or chloroform extract. 
The entire order shall be rejected if either sample fails. __ ie ie 


ihe MER . 


Specific 24. The specific gravity shall be determined in accordance with 
Gravity. Section 27 of the Tentative Methods of Chemical Analysis of Rubber 
_- Products (A.S.T.M. Designation: D 297-31 T) of the American 


SPECIFIC GRAVITY 


TENSILE STRENGTH, SET AND AT 
Sampling 25. (a) When an order calls for less than 500 ft., physical tests 
for Tests. may be waived at the option of the purchaser. 
(b) When an order calls for 500 ft. or more, samples for purposes 
of test shall be taken from 10 per cent of the coils, reels or lengths, 
; but in any case at least one sample shall be taken. 
Test 26. (a) Size-—The test specimen may be the entire section of the 
Specimen. insulation in the case of small wires, or, in the case of a large wire or 
cable, either a segment of a section cut with a sharp knife held tan- 
gentially to the conductor or a shaped specimen cut out with a standard 
die. The test specimen shall be as free as possible from surface 
incisions and imperfections. _There shall be no limit to the cross- 
section of the test specimen, except as restricted by the capacity of 
the testing machine. 


Note.—The removal of the rubber insulation can be greatly accelerated and 
in most cases a test specimen which is an entire section can be obtained free from 
surface incisions and imperfections by means of metallic mercury. The mercury 
should be introduced at one end of the sample between the insulation and the tinned 
surface of the conductor, and the sample inclined on a support with the end to 
which the mercury is applied at the top. The separation of the rubber insulation 
results from the amalgamation of the tin of the conductor with the mercury. The 
amalgamation is assisted by first immersing and rubbing the tinning on the exposed 
end of the conductor in the mercury. 


(b) Condition and Age.—Specimens shall not be heated, immersed 
in water or subjected to any mechanical or chemical treatment not 


1See p. 955. 
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specifically prescribed in these specifications. Tests shall be made 
not earlier than 24 hours nor later than 60 days after the vulcaniza- 
tion unless approved by the manufacturer. 

(c) Buffing. —In the event of any irregularities on the surface of 
the test specimen, it shall be made smooth and of uniform thickness 
within 5 per cent of the original thickness by buffing, except when 
large strands are use(, in which case the rubber sample shall be buffed 
sufficiently to remove all corrugations. 

27. Calculation of the area of the test specimens shall be made as Calculation 
follows: of 

(a) Where the total cross-section of the insulation is used, the 


area shall be taken as the difference between the area of the circle pon. = 


whose diameter is the minimum average outside diameter of the 
insulation and the area of the conductor. The area of a stranded 
conductor shall be figured from its maximum diameter. 

(b) Where a slice cut from the insulation by a knife held tangent 
to the wire is used, and the slice so cut has the cross-section of a seg- 
ment of a circle, the area shall be calculated as that of the segment 
of a circle whose diameter is that of the insulation. The height of the 
segment is the wall of insulation on the side from which the slice is 
taken. (The values may be obtained from a table giving the areas 
of segments of a unit circle for the ratio of the height of the segment 
to the diameter of the circle.) 

(c) Where the cross-section of the slice’ is not a segment of a 
circle, the area shall be calculated from a direct measurement of the 
volume or from the specific gravity and the weight of a known length 
of the specimen having a uniform cross-section. 

(d) Where a portion of a sector of a circle has to be taken where 
the conductor is large and the insulation thin, the area shall be calcu- 
lated as the thickness times the width. (This applies either to a 
straight test piece or one stamped out with a die, and assumes that 
corrugations have been removed by buffing.) 

(e) Where a portion of a sector of a circle has to be taken where os 
the conductor is large and the insulation thick, the area shall be cal- __ *4 


culated as the proportional part of the area of the total cross-section. 6 ke 
28. Physical tests shall be made at a room temperature not less Temperature 

than 65° F. (18.3° C.) nor more than 90° F. (32.2° C.) and the test ** 

specimen shall have been kept at the room temperature not lessthan 

30 minutes prior to the test. ‘2 
29. The testing machine shall be power-driven and preferably of Testing 

the pendulum type. The machine shall be accurate within 1 per cent 

of the breaking load. A spring balance type of apparatus may be 
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used if provided with a device which will indicate the actual maximum 
load at which rupture takes place and if provision is made to prevent 
recoil of the spring. 
a. ae 30. The tensile strength test shall be made on a specimen which 
Procedure. aS not been previously stretched. The specimen shall have a length 
of not less than 6 in., and shall be marked with gage marks 2 in. 
apart and placed in the jaws of the testing machine with a maximum 
distance between jaws of 4 in. The specimen shall be stretched at 
avitels the rate of 20 in. per minute (jaw speed) until it breaks. The test 
= specimen shall break between the gage marks. The tensile strength 
shall be calculated upon the area of the original specimen. 
os enw 31. The set test shall be made on a second test specimen having 
~ & length of not less than 6 in. and marked with gage marks 2 in. apart. 
Conver The specimen shall be placed in the jaws of the testing machine with 
a maximum distance between jaws of 4 in. and shall be stretched at 
rf the rate of 20 in. per minute (jaw speed) until the gage marks are 
6in. apart. The test specimen shall then be released within 5 seconds 
and the distance between gage marks shall be determined 1 minute 
after the beginning of release. The set is the difference between this 
length and the original 2-in. gage length. 
Elongation at 32. The percentage of elongation at rupture shall be determined 
DuPttiera.” after the set test and on the same specimen. The specimen shall be 
placed in the jaws of the testing machine with a maximum distance 
=a between jaws of 4 in. and stretched at the rate of 20 in. per minute 
(jaw speed) until the specimen breaks. The test specimen shall break 
between the gage marks. 


lars r The elongation at rupture shall be taken as the distance between 
se. : gage marks at rupture less 2 in. (the original gage length of the set 
an test specimen). The percentage of elongation at rupture is the 


elongation in inches divided by the original gage length (2 in.) and 
__ multiplied by 100 to express as a percentage. 


Retest. 33. When tested in accordance with Sections 30, 31 and 32, if a 

specimen fails to conform to any one of the requirements for tensile 

iY strength, set, or elongation at rupture specified in Section 16, two addi- 

= — tional specimens shall be taken from the same sample and the average 

neem of the results shall determine whether the material conforms to the 
requirements. 

Rejection, 34. When ten or more samples are selected i in any inspection lot, 


all coils, reels or lengths shall be rejected if more than 10 per cent of 
the samples fail. If 10 per cent or less fail, each coil, reel or length 
may be tested and shall be accepted or rejected upon the results of 
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individual tests. Where the number of samples selected in any 


Destenation: D 27 - 31 


inspection lot is less than ten, all coils, reels or lengths shall be rejected 
if more than 20 per cent of the samples fail. If 20 per cent or less 
fail, each coil, reel or length may be tested and shall be accepted or 
rejected upon the result of such individual tests. 


THICKNESS 


35. The thickness measurements may be made with any type of Apparatus. 


micrometer reading to 0.001 in., suitable for measurements of this 
character. 

36. Where the lot of wire to be inspected consists of two coils or 
reels or less, at least one determination of the thickness shall be made 
on each coil or reel. Where the lot consists of more than two coils 
or reels and less than 20 coils or reels, at least one determination of 
the thickness shall be made on-each of two coils or reels taken at 
random. If the lot consists of 20 or more coils or reels, not less than 
10 per cent of the coils or reels shall be selected at random and at 
least one determination of the thickness made on each coil or reel so 
selected. 

37. The average thickness of the insulation shall be taken as 
one-half the difference between the mean of the maximum and mini- 
mum diameters measured at any one point and the average diameter 
of the conductor measured at the same point. The minimum thick- 
ness shall be taken as the difference between a measurement made 
over the conductor plus the thinnest wall and the diameter of the 
conductor. (The first measurement is made by “slicing off” the 
heavier side of the insulation.) 

In the case of multiple-conductor cable, the measurements shall 
be made on the individual wires before being cabled. 

38. If the thickness of the insulation of any coil or reel is found 
to be less than the specified value, that coil or reel shall be rejected 
and a thickness measurement on each of the remaining coils or reels 
shall be made. 


ELECTRICAL TESTS 


39. Electrical tests of wire and cable shall be made at the place 
of manufacture. 

40. The high voltage test shall be made with alternating potential 
from a transformer and generator of ample capacity and in no case 
less than 5 kva. ‘The frequency of the test voltage shall be not 
greater than 100 cycles and shall have a wave shape approximating 
as closely as possible a sine curve. 

41. The initially-applied voltage shall be not greater than the 
rated ime and the rate of increase shall be inliihiathiti uniform 
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and not over 100 per cent in 10 seconds nor less than 100 per cent in 
60 seconds. 

42. (a) The outer surface of the insulation of complete insulated 
wires and cables shall be grounded while being electrically tested. 
If the insulation is not provided with a conducting covering, and if 
the covering is not liable to injury by water, the ground shall be 
obtained by immersing the insulated wire or cable in water for at 
least 12 hours and testing at the end of that period while immersed. 
If the outer covering is susceptible to injury by immersion, the insu- 
lated conductor shall be tested before the application of such covering. 


TABLE VI.—TEMPERATURE COEFFICIENTS. 


Temperature 


Temperature 
Coefficient 


Deg. 
Centigrade 


7.8 
8.3 
8.9 
9.4 
0.0 
0.6 
1.1 
1.7 
2.2 
2.8 
3.3 
3.9 
4.4 
5.0 
5.6 


mosss 
SSESS SRS2S 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


(b) In the case of multiple-conductor cables, without waterproof 
overall jacket of insulation, no immersion test shall be made on 
finished cables, but only on the individual conductors before 
assembling. 

43. (a) Single-Conductor Cables.—Single-conductor cables shall 
be tested between conductor and sheath or water in which they are 
immersed. 

(b) Multiple-Conductor Cables.—If a multiple-conductor cable is 
rated at the same operating voltage between conductor and sheath or 
water as between conductors, each conductor shall be tested against 
the other conductors in the cable and against the sheath or water, 
at the test voltage prescribed for that rated voltage. If a cable is 
rated at a voltage between conductors and ground different from that 
between conductors, the test between conductors shall be based upon 
the rated voltage between conductors and the test between each 
conductor and sheath or water, shall be based on | the rated voltage 
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The several tests may be made by any arrangement of testing 
transformers suitable for the prescribed tests, such as one or more 
transformers supplied from a single-phase source or three transformers 
connected in star and supplied from a three-phase source. 

44, (a) The insulation resistance shall be measured after the Insulation 
high-voltage test has been made and while the wire or cable is still — ; 
immersed in water. ‘The measurement shall be made after one- bin 
minute electrification with a continuous e.m.f. of from 100 to 500 — 
volts, the conductor being maintained negative to the water. The Fs : 
temperature of the water shall be within the limits given in Table Vil. i 

(b) If the temperature at which the insulation resistance was Temperature 
measured differs from 60° F. (15.5° C.), the resistance shall be reduced Coefficient. 
to that at 60° F. (15.5° C.) by multiplying the measured value by 
the coefficient in Table VII corresponding to the temperature at 
which the measurement was made. 

45. Each coil, reel or length which fails to comply with the 
electrical requirements specified in Sections 19 and 20 shall be rejected. 


(C) CABLE TAPE 


46. The tape shall be made from cotton cloth having a weight 
of not less than 1 Ib. per 4 yd. with a width of 36 in. and not less 


TABLE VIII.—WuiptTH AND OVERLAP OF RUBBER-FILLED CABLE TAPE. 


Maximum WiptH MINIMUM 
DIAMETER OVER OF TAPE, OVERLAP, 
INSULATION, IN. 


For intermediate diameters the requirements shall be those of the next smaller size. 


than 56 by 60 picks per inch, and shall be frictioned on both sides pot oa 
and thoroughly filled with a rubber compound. at 
47. The tape shall be applied helically. The maximum width Austtattind. 


and minimum oes shall conform to the values in Table VIII. 
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Intermediate 


48. For intermediate diameters the requirements shall be those 
Diameters. 


of the next smaller diameter indicated in Table VIII. 


Bester of 49, Samples shall be taken at the option of the purchaser. 
ests. 


notintcent 
(D) COTTON BRAID 


50. Cotton braids where specified shall be applied in accordance 
with Table IX. 


Braid. 


TaBLE [X.—THICKNESS AND WEAVE oF Corton Bran. 


For twin cable, use the mean diameter. A 
Where two braids are specified, the outer braid shall be determined by the diameter after the first braid has been 


OP Equivalent braids having the same number of picks, the same ra de and having a greater number of plies, 
will be acce under these specifications. 

This table does not apply to braids for fixture wire or for fancy or special braids. 

Where two braids are applied with double deck braiders, this table shall rh to the outer and inner braids, except 
that the a per inch and average angle of lay for the inner braid shall be governed by the construction of the machine. 

A tolerance of 5 per cent below the value specified shall be allowed on both picks per inch and braid angles. 


Average Minimum Average yy Average 
Diameter Under Braid, in. of Picks, Picks 
Geg. of Draid, an a! 
in. Ends tach Wy tach 


12-Carrier Braiders 16-Carrier Braiders 


0. 0.020 20/2/2 24 
0.125 to 0.149.........--0000- 40 0.020 20/2/2 25 20/2/2 23 
0.150 to 40 0.020 20/2/83 18 20/2/38 16 
0.200 to 40 0.0225 cece 16/2/3 
0.250 to 0.299..... 0.0225 eevee 16/2/3 


20-Carrier Braiders 


20/2/2 22 20/2/2 20 
20 


bo 


399... 


/3 
12/2/3 14 


ssssssssss 


36-Carrier Braiders 


51. Wires up to No. 7 A. w. g. inclusive shall be covered with 
a single braid. On larger wires the fiberous coverings shall consist 
of a tape and a braid. In multiple conductor cables the individual 
conductors shall not be braided. If other coverings are desired, such 
as two braids in place of a tape and braid, it shall be so stated in the 


bi 
pe 
ol 
of 
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é 
in 
P 
P 
Se. 40 0.020 
40 0.0225 16/2/3 14 16/2/3 13 
0.026 12/2/3 12 12/2/3 12 t 
45 0.026 12/2/3 13 12/2/3 12 
45 0.026 12/2/3 13 12/2/3 13 I 
50 0.026 12/2/3 14 
50 0.037 6/2/2 12 6/2/38 9.5 
1.500 to 60 0.045 4/2/2 11.5 4/2/3 9.0 
65 0.051 4/3/2 10.5 4/3/2 9.5 
70 0.051 4/3/2 9.5 4/3/2 9.0 
¥ 70 0.067 4/4/2 9.0 4/4/2 9.0 
Coverings. 
4 ’ 
order. 


The tape shall conform to Sections 46 to 49, inclusive, and the aoe 
braid to Section 50. 

52. The braid shall be completely saturated with a weather- Finish, 
resisting compound and finished with a black waxy insulating com- 
pound thoroughly slicked down. 

53. The saturating and finishing compounds shall have no injuri- Compound. 
ous effect upon the rubber insulation or the coverings at a temperature 
of 90° C. (194° F.) and shall meet the following tests: 

(a) Moisture Absorption Test.—A 6-in. sample of wire with care- 
fully paraffined ends shall be weighed and submerged in fresh water of 
a temperature of 20° C. (68° F.) for a period of 24 hours. The increase 
in weight after submersion and removal of surface water shall be not 
more than 9 per cent of the weight exclusive of copper and insulation 
before submersion. 

(b) Melt Test—A 6-in. sample of wire with the insulation re- 
moved for } in. at each end shall be placed on clean, white glazed 
paper and maintained at 52° C. (125° F.) for 30 minutes. The com- 
pound shall not migrate sufficiently to produce distinct marking on 
the paper. Markings produced by the sample at room temperature | 
will be disregarded. 4 


54. Lead sheaths shall consist of commercially - pure lead (approx- Composition. 
imately 99.85 per cent) without flaws and tightly formed about the 
taped core of the cable. 

55. Lead sheaths shall have an average thickness not less than Thickness, 
that indicated in Table X and the minimum thickness shall in no 
piace be less than 90 per cent of the required average thickness. 


a TABLE X.—THICKNESS OF LEAD SHEATHS. 


THICKNESS OF 
DIAMETER OF CorRE, IN.? SHEATH IN IN. 


Over 3.000 


1.501 to 2.000 
1.051 to 1.500 
0.701 to 1.050 
0.426 to 0.700 
0.000 to 0.425 


* For twin cables, use the major axis. 


wire or ‘cable and the thickness measured with a suitable micrometer ™°™ 
caliper at not less than ten points, approximately equally _— 
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TENTATIVE SPECIFICATIONS FOR RUBBER INSULATED W1RE 


(F) INSPECTION 


Inspection 57. (a) Inspection shall be made prior to shipment and at the 
and Test. lace of manufacture. 

(6) The manufacturer shall notify the purchaser sufficiently in 
advance of the completion of the wire or cable to permit of arrange- 
ment of inspection. 

(c) The inspector representing the purchaser shall have free 
entry at all times, while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which con- 
cern the manufacture of the wire ordered, except compounding room. 
The manufacturer shall afford the inspector, without charge, all reason- 
able facilities to satisfy him that the wire is being furnished in accord- 
ance with these specifications. 

(d) The purchaser at his option may make the various tests on 
samples in his own laboratory or elsewhere, but such tests shall be 
made at the expense of the purchaser. 

58. Samples of rejected material shall be preserved for two weeks 
from date of test report. In case of dissatisfaction with the results 
of test, the manufacturer may make claim for a rehearing within that 
time. Sealed duplicate samples may be retained by the manufacturer 
at his option. 
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The following shall be taken as normal values for standard = 
annealed copper: 
(a) Resistance-—At a temperature of 20° C. the resistance of a : 
wire of standard annealed copper 1 m. in length and of a uniform 
section of 1 sq. mm. is x5 ohm = 0.017241 ohm. 
(b) Density.—At a temperature of 20° C. the density of standard 
annealed copper is 8.89 g. per cu. cm. 
(c) Temperature Coefficient of Resistance-—At a temperature of 
20° C. the “constant mass” temperature coefficient of resistance of =» 
standard annealed copper, measured between two potential points eo ges 
rigidly fixed to the wire, is 0.00393 = 1/254.45 per degree Centigrade. _ i 
(d) Resistance of Standard Annealed Copper at 20° C.—As a con- yeh 
sequence, it follows from (a) and (0) that at a temperature of 20° C. 
the resistance of a wire of standard annealed copper of uniform section, 
1 meter in length and weighing 1 g. is: gs X 8.89 = 0.15328 ohm. 
1 Extracts from American Institute of Electrical Engineers’ Standard No. 30. 
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& lo RUBBER PUMP VALVES! 

rigid Yo st 
A.S.T.M. Designation : D 151-31T 


This is a Tentative Standard, published for the purpose of on criticism 
and suggestions, and as such is subject to annual revision. Late atte 

1. These specifications cover the ensiiieienenel for rubber valves 
for pumps equipped with grid-type seats and which are used for 
pumping liquids having very slight, if any, effect on rubber. 

2. Rubber valves shall be furnished in three classes as specified, 
classification being made according to the service for which they are 
intended, as follows: 

Class A.—Hard valves, for hot water at temperatures between 
150 to 212° F. and at pressures between 200 and 300 lb. per sq. in. 

Class B.—Medium valves, for water at temperatures less than 
170° F. and at pressures between 50 and 200 Ib. per sq. in. 

Class C.—Soft valves, for water at temperatures less than 170° F. 
and at pressures less than 50 Ib. per sq. in. 


Material. 3. The valves shall consist of properly vulcanized rubber com- 
pound and the compound shall contain no rubber substitute of any 
kind, nor reclaimed rubber, and shall be free from all substances 
which might injuriously affect its quality. 


IssuED, 1931, 


CHEMICAL COMPOSITION AND TESTS 


Chemical 4. The compound shall contain not less than the per- 
Composition. centages by volume of the best quality new wild or plantation rubber: 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Arthur 
W. Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio. 
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5. Chemical analysis of the compound shall be made in accord- Chemical 
ance with the Short Procedure described in Sections 1 to 13 of the 4n#lysis. 
Tentative Methods of Chemical Analysis of Rubber Products 
(A.S.T.M. Designation: D 297-31 T) of the American Society for 7 
PHYSICAL PROPERTIES AND TESTS 
6. (a) The valves shall conform to the following requirements as Hardness. 
to hardness when tested in accordance with Paragraph (0): eral 


HARDNESS 
Maximum 


0.15 mm. 
0.75 mm. 
1.05 mm. 

(b) The hardness shall be measured by determining the depth a. 
of indentation in millimeters produced by a spherical surface 3.2 mm. — . 
(0.125 in.) in diameter under a dead-weight pressure of 1 kg. (2.2 Ib.) _ Sony 
applied for one minute. The test shall be made at a temperature not — 
under 60° F. nor over 80° F. 

7. Valves when cut in half and subjected to the following dry Heat Tests. 
heat and steam tests shall not show any disintegration, blistering or 
other defects either on the surfaces or in the interior when cut open. i 

(a) Dry Heat Test: One-half valve shall be exposed to dry heat — Ce 
at 270° F. = 5° F. for one hour. 

(b) Steam Test: One-half valve shall be exposed to steam at = 
400° F. + 5° F. for three hours, the steam pressure to be gradually 
reduced to atmospheric pressure at the end of the test. 


8. For purposes of test, one valve representing each class shall Number of 
be selected from each order. Specimens. 


DIMENSIONS AND PERMISSIBLE VARIATIONS 


9. The thickness shall be uniform throughout and the entire Dimensions. 
circumference shall be concentric with the hole at the center. 


10. Tolerances of + #5 in. in thickness and diameter shall be Permissible 
permissible.  Wariations. 


WORKMANSHIP AND FINISH 
11. Surfaces of all valves shall be smooth and free from pitting, Workman- 


air checks and other imperfections. 
y 

MARKING 


12. Each valve shall be branded on the edge with the name of Marking. 
the manufacturer, the month and year of manufacture and ars —_— 


“hard,” “medium” or “soft.” 


1 See p. 947. 
P—I—60 
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946 ‘TENTATIVE SPECIFICATIONS FOR RUBBER Pump VALVES 


INSPECTION 


Inspection 13. (a) The purchaser may make the inspections and tests to 

and Tests. sovern the acceptance or rejection of the valves in his own laboratory 
or elsewhere, but such inspections and tests shall be made at the 
expense of the purchaser. 

(b) If the inspections and tests are made at the place of manu- 
facture, the manufacturer shall afford the inspector, without charge, 
all reasonable facilities to satisfy him that the valves are being fur- 
nished in accordance with these specifications. Such inspections and 
tests shall be so conducted as not to interfere unnecessarily with the 
operation of the works. 
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TENTATIVE METHODS OF CHEMICAL ANALYSIS 
OF 


Gah) RUBBER PRODUCTS! 
A.S.T.M. Designation: D297-31T 


This is a Tentative Standard, published for the purpose of eliciting criticism and — 
suggestions, and as such is subject to annual revision. 


ISSUED, 1928; REVISED, 1929, 1931. 


GENERAL 
1. Blank tests shall be run on all determinations and deductions Bianks. 
made accordingly. 
2. In the event of any determination not falling within the limits Checks. 


given in these methods of test, a duplicate determination which shall | . 
agree within the limits specified shall be made and the average alee - a 


taken as the true value. 


3. (a) A specimen weighing not less than 15 g. shall be prepared, Preparation 
taking pieces from various parts of the sample. eae 


(6) The specimen shall be cut into small pieces and run through 
a grinder until all of it will pass through a No. 20 sieve. 2 Care must ~ 


backing shall be buffed off before grinding. | 
4. A strong magnet shall be passed through the specimen to Removal of 
remove any metal from the grinder, and the specimen shall be mixed 102 #"4 Care 


of Specimen. 
thoroughly and put in tightly stoppered bottles. It shall not be 
exposed to sunlight or heat. 


REAGENTS 


5. (a) General Requirements.—All reagents shall be of a purity 
equal to that called for in Krauch’s ‘Standard Chemical Reagents, 
Their Purity and Use.” 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. Arthur W. 
Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio. 

These methods are essentially those adopted as standard by the American Chemical Society 
and the U. S. Bureau of Standards and include the Joint Rubber Insulation Committee’s Procedure. 

These methods will supersede, when adopted, the Chemical Tests appearing in Sections 1 to 47, 
inclusive, of the Standard Methods of Testing Rubber Products (A.S.T.M. Designation: D 15 - 24), 
1930 Book of A.S.T.M. Standards, Part II, p. 1040. 

2 For detailed specifications for this sieve, see the Standard Specifications for Sieves for Testing 
Purposes (A.S.T.M. Designation; E 11) of the American Society for Testing Materials, 1930 Book 


of A.S.T.M. Standards, Part IT, p. 1119. 
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q 

(b) Acetone.—Acetone shall be distilled not more than 10 days 
before use over anhydrous potassium carbonate, using the fraction 
which distills at 56 to 57° C. 

(c) Alcoholic-Potash Solution—Alcoholic potash shall be of nor- 
mal strength, made by dissolving the required amount of KOH in 
absolute alcohol the day before use, and allowing to settle. Only 
the clear solution shall be used. 

(d) Barium-Chloride Solution.—Barium-chloride solution shall be 
made by dissolving 100 g. of crystallized barium chloride in one liter 
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of distilled water and adding two or three drops of concentrated HCl. 
If there ‘is any insoluble matter or cloudiness, the solution shall be 
heated over night on the steam bath and filtered. 


METHODS OF ANALYSES 
J hrs 
ACETONE EXTRACT 


pc 6. The extraction apparatus shal! conform to that shown in Fig. 1. 
pparatus: T+ shall be heated so that the period of filling an empty siphon cup 
with acetone and completely emptying it will be between 23 and 


34 minutes. 
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T. M. DESIGNATION: D 297-31 T 

7. Two grams of the rubber shall be extracted continuously with Procedure. 
acetone for 8 hours, using a sample that has been prepared within ~ PaaS 
24 hours. Distill off the acetone and dry the flask and contents for Rie vine 
4 hours at 95 to 100° C. Desiccate until cool and weigh. Continue | ; 
to dry for 2-hour periods until constant weight is obtained. In drying 
place the flask on its side but at a sufficient angle from the horizontal = 
so that the extract does not appreciably run down from the side of the ee net 
flask, 


8. Add to the flask cinbiiiies the saieiliass extract 50 to 60 cc, 
of distilled water and 2 or 3 cc. of bromine (if the acetone extract 
indicates a large amount of free sulfur, the amount of bromine should 
be increased). Heat gently on the steam bath until the solution is __ 
practically colorless and filter into a 400-cc. beaker. Dilute with 
distilled water until the volume is about 400 cc. Cover the beaker 
with a watch glass, heat to boiling on the steam bath, add 10 cc. of 
barium-chloride solution (10-per-cent) and allow the precipitate to 
stand over night. The next day filter off the precipitate, ignite the 
filter mee and weigh. 


9. Dry the residue from the acetone extraction at 50 to 60° C., Alcoholic- 


put into a 200-cc. Erlenmeyer flask with 50 cc. of the alcoholic KOH Potash 


Extract. 
solution and boil for 4 hours under a reflux condenser. Filter the _e 


solution into a beaker and wash twice, using each time 25 cc. of hot 
absolute alcohol and then wash thoroughly with hot water. Evapo- — 

rate the solution to approximate dryness, take up in warm waterand | 
transfer to a separatory funnel. Acidify with 15 cc. of 5 N HCl, ea Ms 
using this to rinse the beaker. Add sufficient water to make the bulk a 

of the solution 100 cc. When cool, add 40 cc. of ether, using it to 

rinse the beaker in 20-cc. portions. Shake the aqueous and ethereal 
solutions thoroughly. After complete separation, draw off the aqueous 
solution and treat in another separatory funnel, with a fresh 20-cc. ars 
portion of ether. Continue to shake the aqueous solution with fresh ly 
portions of ether until a colorless portion has been obtained, then ae 
shake out twice more. 

successive additions of water, continuing twice after the water shows 

no acid reaction. Filter through a plug of extracted cotton intoa _ eae 
tared flask, wash the filter and funnel with ether, evaporate the ether Sis as 
without boiling and dry the residue to constant weight at 95 to 100° C, 
Cott in a desiccator and — 
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Check 


ToTAL SULFUR 


10. Mixa 0. 5-g. sample with 4 g. of Na,O, and 6 g. of K,CO; in 
a wie 15-cc. iron crucible. Cover and heat gradually until the mixture 
fuses, proceeding cautiously, as rapid heating will cause an explosion. 
Then bring to quiet fusion for 15 to 20 minutes, applying heat so as 
to avoid contamination with sulfur fumes. Rotate the crucible while 
the melt solidifies. When cool, put crucible and cover into a casserole 
containing 200 cc. of water; add 5 to 10 cc. of bromine water and 
boil until the melt is dissolved. Allow the precipitate to settle, 
decant the liquid through a thick filter and wash the residue with 
hot water. Acidify the filtrate with HCl, evaporate to dryness and 
dehydrate if silica is present; add 2 cc. of concentrated HCl, take up 
in water, filter and wash, making the total volume about 400 cc. 
Heat to boiling and add slowly a slight excess of hot barium-chloride 
solution (10-per-cent). Allow to stand over night, filter, wash, ignite, 
teas the BaSO, and calculate to sulfur. 
ASH 
11. Weigh out a 1-g. sample in a porcelain crucible, heat in a 
muffle furnace, the temperature of which is carefully regulated so 
that no material amount of visible products are given off. After the 
mass is charred, the temperature shall be raised sufficiently to burn 
the carbon. The whole process shall be conducted at as low a tem- 
perature as possible. At the end of this operation the crucible shall 
be removed from the furnace, cooled in a desiccator and weighed; 
the ash broken up and inspected for carbon. If any visible carbon 
is present, a new determination shall be conducted. 


12. The percentage of rubber shall be considered to be the differ- 
ence between 100 and the sum of the total sulfur and ash expressed 
as percentages and figured on the total compound. If the alcoholic- 
potash extract is over 2 per cent of the rubber as first calculated, 
subtract this excess also from the rubber. The organic-acetone 
extract shall be obtained by taking the difference between the total 
acetone extract and the free sulfur. The organic-acetone extract, 
free sulfur, total sulfur and alcoholic-potash extract shall be figured 
on the amount of gum as found by the above procedure. 


CHECK ANALYSES 
aa 13. Duplicate determinations when required shall check within 


Analyses. the following limits, expressed as percentages of the gum present, as 


found 7 — except as stated: 
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hota wre 
oe 


_ Alcoholic-potash extract 
sane Ash calculated on total compound 


14. These methods cover the complete procedure of analysis of scope. _ 
rubber products to determine whether they comply chemically with _ ce a 
specifications which are intended to secure compounds containing | 
30 per cent of the best Hevea rubber, and mineral fillers. In addi- — 
tion, there is a method which employs a solvent for the vulcanized 
rubber. This method has proved to be more accurate than an ash 
determination when carbonates are present in a rubber compound 


and may also be used in the ai of asbestos rubber packings and 
rubberized fabrics. 


DEFINITIONS 


15. (a) Acetone Extract.—If the acetone extraction is made on Definitions. 


vulcanized compound, the acetone removes the rubber resins, the 
free sulfur, any mineral oils or waxes, any acetone-soluble antioxidants ail tinal 
and organic accelerators or their decomposition products and part of © cael 
any bituminous substances or vulcanized oils that may have been 
used. This is generally called acetone extract uncorrected. The 
percentage of free sulfur and the percentage of waxy hydrocarbons 
are determined and their sum deducted from the total extract. The 
value obtained is known as acétone extract corrected. The corrected 
figure thus obtained will at times give valuable information regarding 
the quality of the rubber present. This is not true, however, when 
the compound contains substantial quantities of mineral oils or 
waxes, bituminous substances, organic accelerators or antioxidants 
which have been added. With compounds containing rubber value 
which consists of only the best grades of Hevea rubber the acetone | 
extract should not exceed 5 per cent of the rubber present. A higher 
extract may indicate the presence of inferior or reclaimed rubbers, 
added oils, waxes or bituminous materials or substantial quantities of 
organic accelerators or antioxidants. No correction is possible for 
small quantities of antioxidants and organic accelerators, since no 
general method is now known for the separation and identification of 


all classes of these materials. 
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TENTATIVE METHODS OF CHEMICAL ANALYSIS OF RUBBER 


(b) Chloroform Extract—The chloroform extraction removes a 


portion of the bituminous substances and serves as an indication of their 


presence. The chloroform extract may also include other materials. 
(c) Alcoholic-Potash Extract.—The purpose of the alcoholic-potash 


extraction is to detect the presence of rubber substitutes. 


(d) Free Sulfur —Free sulfur is that which is removed during 


acetone extraction. 


(e) Total Sulfur—Total sulfur is the sulfur that occurs in the 


compound, either free or chemically combined, unless barium sulfate 


is present, in which case the amount of sulfur in it is deducted from 


_ the amount of total sulfur. 


(f) Ash.—The ash is the residue left after ignition and consists 
principally of the non-volatile mineral fillers, together with their 


reaction products with sulfur. 


(g) Sulfur in Ash.—The sulfur in ash consists of the sulfur from 


_ the mineral fillers and also part of the sulfur that was with the rubber, 


but which during ignition enters into combination with mineral fillers. 
(h) Total Compounding Ingredients—Total compounding ingre- 


_ dients consist of the residue obtained when the rubber is dissolved by 


Special De- 


terminations. 


Indirect 
Methods. 


- mineral oil in the solution method of analysis. Total compounding 


ingredients corrected is the value obtained after deducting sulfur and 
organic matter present. 

16. Special methods are given for the analysis of compounds that 
contain glue, carbon, antimony, and waxy hydrocarbons. 

17. (a) Up to the present time, no simple method has been devised 
for the direct determination of the amount of rubber present in a 
vulcanized compound. Therefore, an indirect method is proposed 
which will give satisfactory results in all cases known today, except 
where there are found to be present decomposible compounding 


_ ingredients, such as carbonates, cellulose, and high percentages of 
_ mineral rubbers. As practically all insulating compounds contain 


some of these ingredients, the said compounds when specified shall be 
analyzed in accordance with the Joint Rubber Insulation Committee’s 
Procedure as described in Section 45. 

(b) When carbonates, talc, and asbestine are present more 


accurate results are obtained by the use of the Joint Rubber Insulation 


Committee’s Procedure described in Section 45, or by the Rubber 
Solvent Method described in Sections 57 to 60, inclusive. 
(c) If high percentages of mineral rubber are used, no accurate 


method is known. If cellulose is present the best results are obtained 


by the method described in Section 46. 
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pink color is obtained. at a 
Wt. of metallic anti 
1 ce. of 0.1 N KMnQ, = 


REAGENTS 

18. (a) Acetone.—The acetone shall be chemically pure and shall reagents. 
be freshly redistilled over anhydrous sodium carbonate, using the 
56 to 57° C. fraction. oo 

(b) Alcoholic-Potash Solution—The alcoholic-potash solution 
shall be of normal strength. It shall be made by dissolving the Bee 
required amount of KOH in alcohol which has been purified as follows: aes 

Dissolve 1.5 g. of AgNO; in 3 cc. of water and add it to 1000 cc. oF 
of alcohol. Dissolve 3 g. of KOH in the smallest amount of hot 
water, cool, add it to the alcoholic-silver nitrate solution, and shake _ = 
thoroughly. : Allow the solution to stand for at Jeast 24 hours, filter, 
and distill. (Alcohol denatured with 10 per cent by volume of 
methanol may be used in place of ethyl alcohol.) 

(c) Nitric Acid-Bromine Solution.—The nitric acid-bromine 
solution shall be prepared by adding a considerable excess of bromine 
to concentrated HNO; and shaking thoroughly. 

(d) Zinc - Nitric Acid Solution.— The zinc-nitric acid solution is 
made by adding 200 g. of zinc oxide to 1000 cc. of concentrated HNOs. 

(e) Barium-Chloride Solution.—Barium-chloride solution shall be 
made by dissolving 100 g. of crystallized barium chloride in 1 liter of 
distilled water, and adding two to three drops of concentrated HCl. 
If there is any insoluble matter or cloudiness, the solution shall be 
heated overnight on the steam bath and filtered. 

(f) Standard 0.1 N Potassium Permanganate Solution.—Dissolve 
approximately 3.1 g. of potassium permanganate in 1 liter of water, 
and after about one month filter through an ignited asbestos pad. 
Weigh 0.25 g. of pure metallic antimony and transfer it to a 600-cc. 
Erlenmeyer flask. Add 12 to 15 cc. of concentrated H»SQ,, 10 to 
12 g. of potassium sulfate, and heat until all the antimony is dissolved. re 
Dilute to 250 cc. with water, add 20 cc. of concentrated HCl, coolto  ———t™” 
10 to 15° C., and titrate with permanganate solution until a faint ae 


? cubic centimeters of permanganate 


(g) Starch Iodate Paper—Starch iodate paper is prepared by 
impregnating filter paper with a solution obtained by heating 2 g. of : 
starch with 100 cc. of water and, after solution, adding 0.2 g. of toomise 
potassium iodate dissolved in 5 cc. of water. 
(h) Rubber Solvent.—The mineral oil used in the solution method _ 
of determining rubber and fillers shall have approximately the follow- a 7 


ing properties: Vicosity at 68° F., 56 seconds; at 100°F.,45 seconds; 


flash point 270° F.; fire point 350° F.; and a eccaes gravity 0. ae : 
and shall be colorless. : 


“ve 
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(i) Asbestos Gooch Crucible——Prepare a Gooch crucible in the 
following manner: Amphibole asbestos is cut fine with shears, digested 


_ with caustic-soda solution (10-per-cent), washed with water, and then 
_ digested with concentrated HCl for a few hours on the steam bath. 


After it has been washed comparatively free from acid by decantation, 
the asbestos is shaken up with water and the resulting mixture is used 


_ in preparing the pad. The Gooch crucible is ignited, and is then 


Blank 
Analyses. 


Preparation 
of Samples. 


ready for use. 


BLANK ANALYSES 
a The purity of all materials shall be checked and determined 


lank analyses. 
PREPARATION OF SAMPLES 


20. (a) Before preparing a sample for analysis the analyst shall, 
by inspection, assure himself that it has not been contaminated. The 
sample shall be prepared by taking pieces from various parts of the 
original sample and separating them from foreign matter. The 
rubber shall be ground to the required fineness on a rubber mill or 
cut with scissors so as to pass a No. 14 sieve. Hard rubber should 
be prepared by rasping with a coarse file, cleaning with a magnet, and 
passing through a No. 14 sieve. 

(b) Crude, reclaimed, or unvulcanized rubber shall be sheeted 
out very thin on an experimental mill and shall be rolled in holland 
or other cotton cloth to prevent the sample from sticking. If no 
mill is available, the sample shall be cut with scissors as fine as possible. 

(c) Samples of rubberized cloth shall be prepared by cutting 
into pieces, 1.5 mm. square, and then mixing well. 

(d) Cements.—Evaporate to dryness in a vacuum and analyze 
the residue as an unvulcanized sample. Distill a separate sample 
under reduced pressure if examination of the solvent is desired. _ 

PRELIMINARY EXAMINATION OF SAMPLE 

21. Drop a small piece of the sample into a test tube containing 
concentrated HCI saturated with bromine. If a stream of bubbles is 
given off, the Rubber Solvent Method described in Sections 57 to 60, 
inclusive, shall be used. 

22. Place a portion of the sample in a porcelain crucible and burn 
off the rubber. ‘Treat the ash with concentrated HCl. Dilute the 
solution to 10 times its volume, filter and saturate with H.S. Ifa 
precipitate of antimony sulfide is formed, the method described in 
Section 38 or the Rubber Solvent Method in Sections sid to 60, inclu- 
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23. Heat a portion of the sample with concentrated HNO; until Carbon 
there is no more frothing. If the liquid is black, it indicates the B#* 
presence of free carbon, and the test for this substance should be made. 

24. A qualitative test for barium can conveniently be made on Barium Salts. 
the residue after filtration in the total sulfur determination as described ; 
in Section 33, by dissolving it in HCl (10-per-cent), filtering and then aan 7 
adding a few drops of H.SO, (10-per-cent). A white precipitate of | 
barium sulfate indicates the presence of barium in the sample. 

25. If paraffin is present, it will solidify in the cold acetone extract Paraffin. 
as a white flucculent precipitate clinging to the sides of the flask. 

26. Extract a portion of the sample with a mixture of 32 per cent Glue. 
acetone and 68 per cent chloroform by volume for 8 hours. Dry the eeanetads 
sample and digest for 1 hour with hot water. Filter, cool, and add — ree 
a few drops of a freshly prepared solution of tannic acid (2-per-cent) i 
and allow to stand for a few minutes. If the solution becomes turbid, 
glue is present and should be determined as described in Section 41. 


27. Specific gravity shall be determined by the use of a pycnom- Specific _ : 
eter, using alcohol in place of water, to eliminate the errors due to a 


where A = weight of the pycnometer filled with alcohol, 
B = weight of the pycnometer filled with sample and alcohol, 


C = weight of the sample. > 

28. The extraction apparatus used here and for other eiteactions Extraction 

shall be of the type shown in Fig. 1. The flask shall be heated so cummed 

that the period of filling an empty siphon cup with acetone and iy 4 

completely emptying it will be between 2.5 and 3.5 minutes. ad ae 
29. Place 2 g. of rubber in a thimble made by folding a filter Procedure. 

paper so that it will fit in the extraction cup, which is suspended in a 

weighed extraction flask. Extract the sample continuously for 8 

hours, unless the solution in the thimble is still colored at the end 

of that time, when the extraction shall proceed for a further period of 

4 hours or longer. For hard rubber the extraction period shall be 

a minimum of 72 hours. Carefully note all characteristics of the 

acetone extract, both when hot and cold. Distill off the acetone on © 

a steam bath, recovering the acetone if desirable, at as low a tem- = 
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perature as possible. Loss of extract by bumping can be avoided 
by means of a gentle current of air. Care must be taken to avoid 
allowing the flasks to stand on the steam bath after the solvent has 
been removed, because appreciable quantities of free sulfur may be 
lost by so doing. Dry the extraction flask and contents in an air 
bath for 1 hour at 70° C., cool, and weigh. Call the residue “acetone 
extract, uncorrected.” Keep the sample for future determinations. 


. Wt. of extract 
Wt. of sample 


x100 


_ 30. The rubber sample (see Sections 28 and 29) is suspended in 
a second weighed extraction flask and extracted for 4 hours with 
chloroform. Care should be taken that any small particles of rubber, 
which are often carried down into the extract, are filtered off. Evap- 
orate off the solvent and dry to constant weight, usually 1 hour at 
70° C., cool, and weigh. ‘The color of the chleroform solution should 
be recorded. Reserve the rubber for extraction with alcoholic potash. 


Wt. of extract 
Percentage of chloroform extract = 


Atconotic-PoTasH ExTRACT 


31. Dry the rubber from the chloroform extraction at about 
70° C. to remove the chloroform, transfer to a 200-cc. Erlenmeyer 
flask, add 50 cc. of alcoholic-potash solution, and heat under a reflux 
condenser for 4 hours. Filter into a 250-cc. beaker, wash with two 
25-cc. portions of boiling alcohol; then with three 25-cc. portions of 
boiling water, and evaporate the filtrate just to dryness. Use about 
75 cc. of distilled water to transfer the residue to a separatory funnel. 
Acidify the solution with HCl (10-per-cent), testing with Congo red 
paper. Extract with four 25-cc. portions of ether, unless the fourth 
portion should be colored, when the extraction must be continued 
until no further quantity can be removed. Unite the ether fractions 
and wash thoroughly with distilled water until free from acid (two 
washings are generally sufficient). Filter the ether solution through 
a plug of absorbent cotton into a weighed flask, wash with ether, 
evaporate, dry to constant weight at 70° C., cool, and weigh. 


Wt. of extract 
Percentage of alcoholic-potash extract = 
ad Tite Wt. of sample 


Boy 
FREE SULFUR ligt?) 
32. Add to the flask containing the acetone extract, uncorrected 
(Sections 28 and 29), 60 cc. of distilled water and 2 to 3 cc. of bromine, 
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and cover with a watch glass. Allow the flask to stand 30 minutes 
on the side of the steam bath, then heat cautiously over the direct 
steam bath until the solution is practically colorless, filter into a 
250-cc. beaker, and dilute to about 175 cc. with distilled water. 
Precipitate with barium chloride and determine in the usual manner. 


Wt. of BaSO, X 0.1373 
Percentage of free sulfur = 
Wt. of sample 


ToTAL SULFUR 


33. Place 0.5 g. of rubber in a porcelain crucible of about 75-cc- Total Sulfur, 
capacity, add 15 cc. of the nitric acid-bromine mixture, cover the Recommend 
crucible with a watch glass, and let it stand for 1 hour in the cold. emia 
Heat for 1 hour on the steam bath, remove the cover, rinse it with a 
little distilled water, and evaporate to dryness. Add 3 cc. of HNOs, 
cover, warm a short time on the steam bath, then let it cool. Care- 
fully add in small portions, by means of a glass spatula, 5 g. of sodium 
carbonate (weighed to 0.5 g.). The watch glass is to be raised only 
high enough to permit the introduction of the spatula. The car- 
bonate is allowed to slide down the side of the crucible and is not 
dropped directly into the acid. Rinse the watch glass with 2 or 3 cc. — 
of hot distilled water and stir the mixture thoroughly with a glass _ 
rod. Digest for a few minutes, spread the mixture halfway up the 
side of the crucible to facilitate drying, and dry on a steam bath. | 
Fuse the mixture by heating over a sulfur-free gasoline flame. 

Place the crucible in an inclined position on a wire triangle and 
start the ignition over a low flame. The tendency for the organic 
matter to burn too briskly is controlled by judicious use of the stirring 
rod with which the burning portion is scraped away from the rest. 
When part of the mass is burned white, a fresh portion is worked into 
it until all of the organic matter is destroyed. It is necessary to hold ~ 
the edge of the crucible with tongs. Toward the last half of the 
operation the flame should be increased. It is unnecessary to heat — 
the crucible to redness. With care, a crucible can be used for at 
least 10 to 12 fusions. - 

After a fusion, allow the crucible to cool, place it in a 400-cc. 
beaker, add sufficient distilled water to cover the crucible (about | 
125 cc.), and digest on the steam bath for 2 hours, with occasional 
stirring. If the filtration can not be made on the same day, do not 
add the water, but allow the fusion to stand overnight. 

Filter the solution into a covered 400-cc. beaker containing 5 cc. 
of concentrated HCl, and wash the residue thoroughly with hot 
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Rate ts water. (A qualitative test for barium can be made on the residue.) 
_ Complete the acidification of the filtrate and washings and add 2 cc. 
of concentrated HCl in excess. Cover the beaker and heat the solu- 
_ tion on the steam bath. ‘The total volume of the solution should 
be 300 cc. The solution must be acid to Congo paper in order to 


Precipitate with 
and determine the’sulfur in the onl manner. 


Wt. of BaSO, X 0.1373 


Percentage of total sulfur = 100 


Total Sulfur, 
Alternate 
Method. 


Wt. of sample 


34. Alternate Method.—When this method is used the total sulfur 
determined represents the sulfur exclusive of that originally present 
as barytes or formed from barium salts, if present in the compound. 

Place a 0.5-g. sample in a 500-cc. Erlenmeyer destruction flask 
of Pyrex glass, quartz or similarly resistant material. Add 10 cc. of 
zinc oxide-nitric acid solution and moisten the sample thoroughly. 
If convenient, the mixture may be allowed to stand overnight. By 


_ so doing the sample becomes partly decomposed; this permits the 


addition of fuming HNO; with no danger of ignition of the sample. 
Add 15 cc. of fuming HNO; and whirl the flask rapidly to keep the 
sample immersed to avoid ignition by too rapid oxidation. With 
some samples it will be found necessary to cool the flask under a 
stream of tap water. 

When the solution of the rubber is complete, add 5 cc. of a sat- 
urated water solution of bromine and slowly evaporate the mixture to 
a foamy sirup. (For the determination of total sulfur in unvulcanized 
mixtures use 3 cc. of bromine in place of bromine water.) 

If particles of organic matter remain at the end of the evapora- 
tion, add a few cubic centimeters of fuming HNO; and re-evaporate 
as before. Cool, and add a few crystals of potassium chlorate to 
assist in the oxidation of the sulfur and the decomposition of any 
nitrates. 

Place the flask on asbestos gauze and evaporate the mixture to 
dryness over a Tirrill burner. Then bake the mixture at the highest 
temperature of the burner until all nitrates are decomposed and no 
more nitrogen peroxide fumes can be detected. When the baking 
is complete, cool the flask, add 50 cc. of HCl (1:6) and heat until 
solution is complete. (In case the original mixture contains barium 
sulfate or other barium salts, they will be precipitated at this point 
with consequent loss of sulfur in the case of the latter. If litharge 
is present in the mixture, lead salts, not otherwise removed, will be 
eliminated in the final washing with boiling water.) Filter the solu- 
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tion, ; dilate to 300 cc., precipitate with barium chloride, and determine 


the sulfur in the usual manner. 


BEE Wt. of BaSO, X 0.1373 
of total sulfur = xX 100 


Wt. of sample 

35. Wrap a in a filter paper, extract with acetone for Ash. 
4 hours, and transfer to a weighed, approximately 50-cc. porcelain teeta 


crucible. Ash the sample in a muffle furnace by heating at the © 
following rate: 


5 10 15 70 75 80 85 145 


bbbedints 0 100 200 300 300 400 500 550 550 


Remove the crucible from the furnace, cool, and weigh. 


If no furnace is available, distill off the rubber over a very small 
flame, not allowing it to catch fire, and ignite gently until burnt 
clean, cool, weigh, and determine ash in the usual manner. 
36. Add 3 cc. of nitric acid - bromine mixture to the ash (see 
Section 35), cover with a watch glass and heat for 1 hour, remove 
the cover, rinse it with a little distilled water, and evaporate to dry- 
ness. Complete the determination of sulfur as described in Section 33. 
Save the insoluble residue, after filtering the solution of the fusion 


mixture in water, for testing in accordance with Section 37. 


»4 
SULFUR AS BARIUM SULFATE hal = 


37. The barium sulfate is calculated from the barium in the ash, Sulfur as 

which is determined as follows: Filter off the insoluble matter after 3&™™ 

the fusion and extraction described in Section 36, wash back into the 

original beaker with hot water, dissolve the residue in the beaker 

and any traces on the filter paper with HCl, and heat the solution 

on the steam bath. Filter through the same filter as before and wash 

thoroughly with hot water. Nearly neutralize the solution with 

NH,OH, leaving it slightly acid. Saturate the cold solution with 

HS, and when the lead sulfide has settled, filter into a 400-cc. beaker 

and wash thoroughly. The total volume should be not over 200 cc. 

Precipitate with H,SO, (10-per-cent) and determine the sulfur in the 
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usual manner. Barium sulfate determined above is assumed to have 
been added as such. Obviously, if barium carbonate is present, it 
must be determined in order that an undue correction will not be made. 


Wt. of BaSO, X 0.1373 
Percentage of sulfur as barium sulfate = tn x 100 © 


ToTaLt ANTIMONY 


38. When a qualitative test indicates that antimony is present, 
weigh out a 0.5-g. sample, and transfer to a Kjeldahl flask, add 25 
cc. of concentrated H,SO, and 10 to 12 g. of potassium sulfate, place 
a funnel in the neck of the flask, and heat until the solution becomes 
colorless. Cool and wash the funnel, dilute the solution to 100 cc. 
with water, and transfer to a 400-cc. beaker, dilute to 250 cc. with 
hot water, and precipitate the antimony with H,S. Filter and transfer 
the precipitate to a Kjeldahl flask, add 15 cc. of concentrated H.SO,, 
10 to 12 g. of potassium sulfate, and heat as described above until 
the solution is colorless. Wash the funnel, dilute the solution to 
100 cc. with water, add 1 to 2 g. of sodium sulfite, and boil until all 
the sulfur dioxide is driven out. 

This is shown when no blue color is obtained with starch iodate 
paper. Add 20 cc. of concentrated HCl, dilute to 250 to 275 cc. with 
water, cool to 10 to 15° C., and titrate with standard 0.1 N perman- 
ganate solution until a faint pink color is obtained. If iron is found 
to be absent it is not necessary to precipitate the antimony with H.S 
and the second heating in a Kjeldahl flask may be eliminated. 


Sb (see Section 18 (f)) X cubic centimeters of 


tmanganate 
Percentage of antimony = Wt of Bare = X 100 


Antimony in 39. Antimony in the ash is determined on the ash of a 1-g. sample 
os — as follows: Transfer the ash to a 600-cc. Erlenmeyer flask, add 12 to 
. 15 cc. of concentrated H,SO, and 10 to 12 g. of potassium sulfate, 
and boil until solution is complete. It may be necessary to warm 
part of the H,SO, in the crucible to transfer any adhering particles to 
the flask. Rinse with the remaining portion of acid. Then com- 

plete the determination as described in Section 38. RTO: 


Sb (see Section 18 (f)) X cubic ae 


timeters of permanganate X 1.26 
Percentage of eatin as Sb,0, in ash = : X 100 
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FREE CARBON 


40. Extract a 0.5-g. sample for 8 hours with a mixture of 68 per Free Carbon. 

cent chloroform and 32 per cent acetone by volume. 

Transfer the sample to a 250-cc. beaker and heat on the steam 
bath until it no longer smells of chloroform. Add a few cubic centi- 
meters of concentrated HNO; and allow to stand for about 10 minutes. 
Add 50 cc. more of concentrated HNO;, taking care to wash down 
the sides of the beaker, and heat on the steam bath for at least 1 
hour. At the end of this time there should be no more bubbles or 
foam on the surface. Pour the liquid while hot into a Gooch crucible, 
taking care to keep as much as possible of the insoluble material in 
the beaker. Filter slowly with gentle suction and wash well by 
decantation with hot concentrated HNO;. Wash with acetone and 
a mixture of equal parts of acetone and chloroform until the filtrate 
is colorless. Digest the insoluble material, which has been carefully 
retained in the beaker, for 30 minutes on the steam bath with 35 cc. 
of sodium hydroxide solution (25-per-cent). This treatment with 
alkali may be omitted if silicates are absent. Dilute to 60 cc. with 
hot distilled water and heat on the steam bath. Filter the solution 
of alkali and wash well with hot sodium hydroxide solution (15-per- 
cent). 

Next, wash the residue about four times with hot concentrated 

HCl. Neutralize the last washing with NH,OH and test for the pres- 
ence of lead with sodium chromate solution. If lead is present con- 
tinue to wash with hot concentrated HCl and, finally, wash with 
warm HCl (5-per-cent). Remove the crucible from the funnel, taking 
care that the outside is perfectly clean, dry it in an air bath for 13 
hours at 110° C., cool, weigh, burn off the carbon at a dull red heat, 
and reweigh. The difference in weight represents approximately 
105 per cent of the carbon originally present in the form of lamp- 
black or gas black. 


Wt. of crucible _ We. of crucible 4 “webei ney died 


with carbon afterienition 


Percent f f bon = es 
ercentage of free carbon 1.05 X Wt. of sample . 


cint 4 


41. When glue is found to be present, a correction must be made Nitrogen 
for the natural protein in the rubber. The average amount of nitro- Cvculated 


gen is 0.4 per cent. See Section 49 for calculations. . 


Extract a 2-g. sample for 8 hours with acetone. Remove the 
solvent from the sample, and transfer the latter from the filter paper 
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to a 750-cc. Kjeldahl flask. Add 25 to 30 cc. of concentrated H,SO,, 
10 to 12 g. of sodium sulfate, and about 1 g. of copper sulfate. 
Heat gently until the first vigorous frothing ceases, then raise the 
heat gradually until the liquid boils. Continue the boiling until the 
solution becomes clear. Allow the flask to cool, dilute carefully with 
150 cc.of water, and again allow to cool. Add 100 cc. of sodium hydrox- 
ide solution (50-per-cent), pouring it carefully down the side of the 
flask, so that it does not mix immediately with the acid solution. 
Add about 1 g. of granulated zinc to prevent bumping and a piece 
of paraffin the size of a pea to diminish frothing. Connect the flask 
quickly with a condenser, the delivery tube of which dips into a 
500-cc. Erlenmeyer flask, containing 50-cc. of 0.1 N H:SO, diluted to 
about 100 cc. Carefully swirl the flask to mix the contents and start 
to heat gently, increase the flame as the danger of foaming over 
diminishes, and finally boil briskly until about one-half of the liquid 
has passed over into the receiver. Add methyl red solution and 
titrate the excess acid by means of 0.1 N NaOH solution. A blank 
determination should be made. 


100 (H:SO, X normality — NaOH xX normality) 


(0.014) (6.5) 
Percentage of nitrogen as glue = 
Wt. of sample 


y When a 2-g. sample is used this formula becomes: 


775 


Percentage of nitrogen as glue = (H:SO, X normality ~ NaOH X normality) x 4.55 


2. If f this letermination’ is made the free sulfur shall be deter- 

Mra on a separate 2-g. sample. 

Add to the acetone extract obtained from two 2-g. samples (see 
Section 29), 50 cc. of N alcoholic-potash solution, heat on the steam 
bath under a reflux condenser for 2 hours, remove the condenser and 
evaporate to dryness. Transfer to a separatory funnel, using about 
100 cc. of water, add 25 cc. of ether, and shake. Allow the two layers 
to separate thoroughly, then draw off the water layer. Continue 
the extraction of the water layer with fresh portions of ether until 
no more unsaponifiable matter is removed, unite the ether layers, 
and wash with distilled water. Transfer the ether to a weighed 
flask, distill off the ether, dry to constant weight at 70° C., cool, 
and weigh. 


’ Wt. of extract 
Percentage of unsaponifiable matter = ————_——_—_ 
Wt. of sample 


b 
a 
7 sul 
an 
4 mi 
Tote 
Argimeny. 
for 
| W: 
be: 
= ae 
4 — sol 
ac 
of 
tet 
the 
im ali 
an 
tego Di 
betely Bi 
J 
Wil 
: is 


Desicnation: D 297-31T 


HYDROCARBONS A 


43. To the unsaponifiable matter (see Section 42), add 50 cc. of 
absolute alcohol, and heat on the steam bath for 30 minutes. Let 
the flask stand in a mixture of ice and salt for 1 hour. Filter off the 
separated waxy hydrocarbons on filter paper, by applying a gentle 
suction. Wash with alcohol (95-per-cent) which has been cooled in 
an ice-salt mixture. The funnel should be surrounded by a freezing 
mixture. 

Dissolve the precipitate from the filter paper with hot chloro- 
form, and catch the solution in a weighed 100 to 150-cc. beaker. 
Wash the flask with hot chloroform which is added to the same 
beaker, in order to include any insoluble matter adhering to the walls 
of the flask. Evaporate off the solvent, dry to constant weight at 
70° C., cool, and weigh. 


Wt. of extract 
a Percentage of hydrocarbons A = na X 100 4 


44. Evaporate the alcohol from the flask containing the alcohol 
soluble unsaponifiable material, add 25 cc. of carben tetrachloride, 
and transfer to a separatory funnel. Shake with concentrated H.SQ,, 
drain off the discolored acid, and repeat with fresh portions of acid 
until there is no longer any discoloration. After drawing off all the 
acid, wash the carbon tetrachloride solution with repeated portions 
of water until all traces of acid are removed. ‘Transfer the carbon 
tetrachloride solution to a weighed flask, evaporate off the solvent, 
and dry to constant weight at 70° C., cool, and weigh. 


. of ext 
dda. Percentage of hydrocarbons B = 100 d 
ih Wt. of sample 

(JOINT RUBBER INSULATION COMMITTEE) 


45. Add to the flask containing the rubber residue from the 
alcoholic-potash extraction sufficient water to make the total 125 cc. 
and then add 25 cc. of concentrated HCl. Heat for 1 hour at 100° C. 
Decant the supernatant liquid through a hardened filter paper on a 
Buchner funnel, 7 cm. in diameter, using suction. Wash the residue 
with 25 cc. of hot water and decant. (Although a Bichner funnel 
is recommended, it is permissible to use an 11-cm. hardened filter 
paper with platinum cone in a 60-deg. funnel.) Perform this entire 
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treatment with water and HCl three times. The rubber at this stage 
should be white and practically free from black specks of undissolved 
fillers; if not, continue the acid treatment until the black specks 
disappear. (If carbon is present, all the particles of rubber will be 
grayish, bluish, or black, depending on the form and quantity of 
carbon used. Black specks in light particles of rubber usually indi- 
cate the presence of lead sulfide which must be removed to prevent 
the formation of lead sulfate on igniting the residue C.) Add 150 cc. 
of hot water to the flask and allow to stand on a steam bath or hot 
plate for 30 minutes and decant through the filter paper, repeating 
until washings are free from chlorides. Transfer all the rubber in 
the flask to the filter paper and dry as much as possible by suction. 
Wash the rubber with 50 cc. of alcohol (95-per-cent), using suction. 
Transfer the entire residue to a weighing bottle. Dry at 95 to 100° C. 
for 1 hour, cool in a vacuum desiccator under reduced pressure and 
weigh. Dry for 30 minutes, cool, and weigh, repeating this process 
until either constant weight is reached or the weight starts to increase. 
Let this weight be represented by C. The weight originally taken for 
the acetone extract determination shall be called A. Determine the 
ash (Z£) on a portion (D) of this residue (C), and sulfur (H) on the 
remaining portion (G). Also determine the sulfur (F) on the ash (£). 
Perform the ash determination as described in Section 35, and the 
sulfur determination as described in Section 33. 


Percentage of rubber hydrocarbons = 100 ne Cage 


nodis? it T ..bevo | 


H E-F 


46. (a) Treat 0.5 g. of rubber previously extracted with a con- 
stant boiling mixture of acetone and chloroform with 25 cc. of rubber 
solvent oil (see Section 18 (4)), in a 250-cc. lipped assay flask. Place 
in an air bath at a temperature of 145 to 150° C. until small particles 
can be seen distinctly in the supernatant liquid, which requires about 
3 hours. Dilute with 15 cc. of benzene and 200 cc. of petroleum 
ether. Filter through a Gooch crucible and wash the residue thor- 
oughly with warm acetone. ‘Treat repeatedly with hot HCl (10-per- 
cent) until the residue is free from acid-soluble fillers. Wash the pad 
well with boiling water, and run small portions of acetone through it 
until the filtrate is colorless. Wash with alcohol and dry at 105° C. 
to constant weight. Remove the pad from the crucible with the help 
of a pair of sharp-pointed tweezers, using the under portion of the 
pad as a swab to clean the sides of the crucible, and place all of this 
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material in a tared weighing bottle. Replace in the drying oven for 
about 10 minutes, cool and weigh. ; 

Weight of weighing bottle, pad, insoluble fillers, and cellulose 
minus weight of the weighing bottle equals weight of pad, insoluble 
fillers, and cellulose. 

(b) Transfer the contents of the weighing bottle to a 50-cc. 
beaker and pour over it 15 cc. of acetic anhydride and 0.5 cc. of con- 
centrated HS,O,, and allow to digest for at least 1 hour,on thesteam bath. 
After the mixture has cooled thoroughly, dilute with 25 cc. of acetic 
acid (90-per-cent), and filter through a weighed Gooch crucible. To 
guard against traces of the material being carried through, this 
filtration, as well as the ones to follow, must be very slow and only 
gentle suction can be used. Wash with hot acetic acid (90-per-cent), 
until the filtrate comes through absolutely colorless and then wash 
about four times more. Wash with acetone about five times. After 
having taken care that all of the material has been washed out of the 
beaker in which the acetylation took place, remove the crucible from 
the funnel, clean the outside thoroughly, and dry for 2 hours at 150° C. 
Cool and weigh. ‘The original weight of the crucible plus weight of 
pad, fillers, and cellulose minus the weight of the crucible after acety- 
lation equals cellulose. 


- Percentage of cellulose = 


0 
Wt.ofsample 


BARIUM ‘CARBONATE 


47. Bartyes was determined by the calculation to barytes of all 
barium found in the sample. Obviously, if barium carbonate is 
present, it must be determined in order that an undue correction will 
not be made. The determination is as follows: A 1-g. sample, in a 
porcelain boat, is placed in a combustion tube through which passes 
a current of carbon dioxide. The sample is ashed in the tube. After 
ignition and cooling, in the atmosphere of carbon dioxide, the boat 
is removed, the residue finely ground in an agate mortar, transferred 
to a 250-cc. beaker, and treated with 5 to 10 g. of ammonium carbon- 
ate, 15 to 20 cc. of strong ammonia water, and about 50 cc. of distilled 
water. The mixture is boiled for 20 minutes, filtered, and the pre- 
cipitate thoroughly washed to remove all soluble sulfates. The residue 
on the filter paper is washed back into the original beaker and about 
10 cc. of glacial acetic acid with sufficient water to make the total 
volume about 100 cc. is added. This is heated to boiling and filtered 
through the same paper as before. Hydrogen sulfide is passed into 
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the filtrate to precipitate the lead and the solution is subsequently 
treated asin the determination of barytes. The final weight of barium 
sulfate obtained is calculated to barium carbonate. 


Percentage of sulfur required to convert _ Wt. of BaSO, X 0.1373 
barium present as carbonate to sulfate © Wt. of sample 


The Rubber Solvent Method described in Sections 57 to 60, 
inclusive, has been found to be more rapid in the determination of 
barium carbonate, and as accurate as the above method. 


x 100 


CALCULATIONS 


se 48. Percentage of acetone extract corrected, equals percentage 
of acetone extract, uncorrected, minus percentage of free sulfur, and 
percentage of waxy hydrocarbons. The percentage of waxy hydro- 
carbons equals percentage of hydrocarbons A plus percentage of hy- 
drocarbons B. 

49. Multiply the percentage of rubber as compounded by 0.004 
and 6.5 and call this value A. Subtract A from the percentage of 
glue and call this value B. Substitute B for glue in calculating the 
percentage of rubber hydrocarbons and then complete the calculations. 

50. Percentage of sulfur as antimony trisulfide equals percentage 


Ss 
of total antimony multiplied by ¢ Sp, duals percentage of total anti- 


mony multiplied by 0.400. 
51. Percentage of total antimony as trisulfide equals percentage 


of total antimony multiplied by = : equals percentage of total anti- 
2 


mony multiplied by 1.400. 

52. Percentage of total: sulfur corrected equals percentage of 
total sulfur minus percentage of sulfur as barium sulfate minus per- 
centage of sulfur as antimony trisulfide. When barium carbonate 
is found, the percentage of sulfur necessary to convert it to sulfate 
must be added to the total sulfur, corrected. 

53. Percentage of ash corrected equals percentage of ash minus 
percentage of sulfur in ash plus percentage of sulfur as barium sulfate 
minus percentage of antimony in ash, calculated to Sb2Ox. 

54, Percentage of rubber hydrocarbon equals 100 minus the sum 
of the following percentages, except when it is determined by the 
Joint Rubber Insulation Committee’s Procedure: 


Alcoholic-potash extract. Glue 
Total sulfur, corrected. be ave Total antimony as trisulfide. 
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55. The percentage of rubber hydrocarbon plus 5 per cent of its Rubber as 
weight is taken as “‘rubber as compounded,” except when the sum of sipeaiuein a 
the percentages of the acetone extract corrected, chloroform extract, _ oe 
and alcoholic-potash extract is less than the figure represented by the — * ie 
arbitrary 5 per cent, as in many high-grade compounds. Percentage 
of rubber as compounded is then equal to the percentage of rubber 
hydrocarbon plus the sum of the percentages of the acetone extract 
corrected, the chloroform extract, and the alcoholic-potash extract. 

Percentage of rubber as compounded X sp. gr. : 
of compound 
0.94 (taken as the average sp. gr. of rubber) , 


Percentage of rubber by volume = 


Percentage of acetone extract corrected 
Percentage of rubber as compounded 

Percentage of total sulfur, corrected 
Percentage of rubber as compounded 


Ratio of acetone extract corrected = 


Ratio of sulfur to rubber = 


100 


56. The report shall include the following: Resest. 
(a) Percentage of acetone extract, corrected; 
Percentage of waxy hydrocarbons; 
Percentage of chloroform extract; rors an 
Percentage of free sulfur; 
(f) Percentage of total sulfur, corrected; 
(g) Percentage of ash, corrected; 
@) Percentage of sulfur as barium sulfate; to 
(j) Percentage of total antimony; , 
Percentage of sulfur as antimony trisulfide; 
Percentage of carbon; goibliviied 
(m) Percentage of glue; wall 
Percentage of rubber hydrocarbon; ood: 
(0) Percentage of rubber, as compounded; bits 
(p) Percentage of rubber by volume; 
(q) Ratio of acetone extract to rubber as compounded; 
Ratio of sulfur to rubber as compounded; 
Specific gravity. ad sid 
wis. 
RUBBER SOLVENT METHOD 


57. Weigh two portions “a” and “b” of from 0.5 to 1 g. each of Rubber 
the finely-ground sample. Extract with a mixture of 32 per cent of Solvent 


Method. 
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acetone and 68 per cent of chloroform by volume for a minimum of 
8 hours.! If the liquid in the extraction apparatus is still colored at 
the end of this time, the extraction should be continued. Remove 
the samples and put each into a 150-cc. lipped assay flask, add 20 to 
25 cc. of the oil, cover with a watch glass and heat in an air bath at a 
temperature of 150 to 155° C. until solution appears complete and 
then 15 to 30 minutes more. Solution may be considered complete 
when the rubber colloid has been broken down and the oil seems 
quite clear. Remove the flasks from the air bath, cool to about 
110° C., and add in a small stream 10 to 15 cc. of benzene, while 
mixing thoroughly; allow to cool and then dilute with sufficient 
petroleum ether to fill each flask to within about 2 cm. of the top. 
Mix thoroughly, cover the flasks to prevent evaporation and allow 
the mixture to stand overnight. 

A. Treatment of Portion “a.” 

58. (a) Prepare a Gooch crucible with finely divided asbestos 
that has been previously treated with strong caustic soda solution 
and concentrated HCl and washed well with water. Ignite the 
crucible, cool and weigh; call this weight c. Filter the mixture by 
decantation through the crucible, using suction; wash well with 
petroleum ether, followed by warm acetone, and by a warm mixture 
of equal volumes of acetone and chloroform if the filtrate is dark. 
Remove as much as possible of the organic residue by washing; 
finally, wash with hot alcohol. A portion of the fillers will remain 
in the flask. Dry the crucible and flask with their contents for 1 hour 
at a temperature of 105 to 110°C. Cool and weigh. Call the weight 
of the flask and contents d and the weight of the erucible and contents e. 

(b) Remove the acid-soluble compounding ingredients from the 
flask and Gooch crucible, collecting the solution in a 400-cc. beaker, 
by adding to the flask and crucible a few cubic centimeters of boiling 
alcohol. Allow to soak for 2 or 3 minutes and then wash two or three 
times with boiling water; let the flask cool, add 10 cc. of concentrated 
HCl and swirl the flask to bring the acid in contact with the com- 
pounding ingredients. Pour the acid from the flask into the crucible 
and let it stand until no more bubbles rise through the liquid. If 
carbonates are present, there is danger of loss by excessive frothing. 
This can be prevented by first adding a few drops of the acid to the 
crucible and sucking it through the pad. After the violent action 
has ceased, the remainder of the 10 cc. of acid is added. When no 


1U.S. Bureau of Standards Technologic Paper No 162; also Rubber Age and Tire News, pp. 445-447 
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more gas is evolved, draw the acid through the pad and again wash 
with 20 cc. of acid, adding a little at a time: Wash well with hot 
water, and transfer as much as possible of the residue remaining in 
the flask to the asbestos pad. If by qualitative tests the sample was 
found to contain antimony, save the filtrate and washings for treat- 
ment as described in Paragraph (¢). Dry the flask and crucible for 
1 hour at 105 to 110° C., cool and weigh. Call the weight of the 
flask f, and that of the crucible containing the organic residue and 
acid-insoluble fillers, 4. Burn the organic residue from the asbestos 
pad by igniting in a furnace at a temperature of 700° C., cool and 
weigh. Call this weight &. If the sample contains barytes, save the 
contents of the crucibles for treatment as described in Paragraph (d). 

(c) Determination of Sulfur Present as Antimony Trisulfide.— 
Dilute the filtrate in the beaker (see Paragraph (b)) to about 250 cc. 
and precipitate the antimony with HS. Filter off the antimony 
sulfide and wash the precipitate with H.S water to which a little HCl 
has been added. ‘Transfer the filter paper containing the antimony 
precipitate to a Kjeldahl flask, and add 12 cc. of concentrated H,SO, 
and 5 g. of potassium sulfate. Heat the solution gently until it is 
colorless, dilute to 100 cc. and add 1 to 2 g. of sodium sulfite. Boil 
until the sulfur dioxide is driven out. Dilute to 250 to 275 cc., cool 
to 10 to 15° C., and titrate with standard permanganate solution. 
Calculate the antimony present to antimony trisulfide and express 
the sulfur present as antimony trisulfide in percentage of the sample 
and call this L. 

(d) Determination of Barytes—Transfer the contents of the cru- 
cible (see Paragraph (c)) to a 50-cc. porcelain crucible and fuse with 
5 g. of a mixture of equal weights of sodium carbonate and nitrate. 
Stir well during the fusion. Cool the crucible, put it into a 250-cc. 
beaker, cover with distilled water and heat on the steam bath until 
all the solid material has been loosened from the crucible. Filter 
and wash the residue with warm water to free from sulfate. Wash 
the residue back into the beaker and dissolve in HCl (10-per-cent), 
using about 10 cc. excess and keeping the solution warm. Filter off 
the asbestos, wash well with hot water, and precipitate the barium 
in the solution with 10 cc. of H,SO, (10-per-cent). Heat on the 


steam bath, filter off the precipitate, ignite and weigh the barium 
sulfate. that of the ing 


pélisbed aon-cor 
Percentage of sulfur present as barytes = m = 


100 X wt. of BaSO, X 0.1373 
Wt. of sample “a” 


1S. Collier, M. Levin, and J. A. Scherrer, “‘ Determination of Antimony in Rubber Goods,” India 
Rubber World, Vol, 64, p. 580 (1921). 
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B. Treatment of Portion “‘b”’ for Sulfur in Compounding Ingredienis: 


Procedure for 59. Treat portion “6b” as described in Section 58(a), but omit 
_ Portion “b.” the weighing of the crucible. After the pad has been dried, transfer 
it to the flask. The last traces of the fillers can be removed from the 
sides of the crucible with wads of absorbent cotton moistened with a 
little warm water. Add to the fillers about 10 cc. of bromine water, 
and swirl the flask to moisten the contents. Add 20 cc. of concen- 
trated HNO; saturated with bromine. Allow to stand for 15 minutes 
and then heat on the steam bath for 1 hour. Transfer the contents 
of the flask to a 75-cc. crucible and evaporate to dryness. Complete 
the determination of sulfur by the method described in Section 33. 
Let the value for the percentage of sulfur in compounding ingredients 
be represented by n. 
60. (a) Calculations——The percentage of total inorganic com- 
pounding ingredients, corrected, equals: a 
ri 0.5 
_ (b) To determine the percentage of rubber hydrocarbon subtract 
from 100 the sum of the percentages of acetone, chloroform, and 
alcoholic potash extracts, free carbon, glue, total sulfur corrected, 
and total inorganic compounding ingredients corrected. 
ori 
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“TENTATIVE METHOD OF TEST 
HARDNESS OF RUBBER! 
A.S.T.M. Designation: D 314-31T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. flast> fool 97 u22at 


IssuED, 1929; REVISED, 1931. 


1. This method of test is intended for the more common grade Genet: 
of rubber such as tire treads, most automotive mechanical rubber 
parts, etc., but not for extremely hard or extremely soft rubbers os 
which fall beyond the range of the instrument specified. 

2. For the purpose of this test, the hardness of rubber shall be Hardness of 
considered as that property by virtue of which the surface and adjoin- ®*®>*™ 
ing layers resist indentation when subjected to a definite pressure by 
an indentation element of standard size, the contact surface of which sy 
conforms in shape to a portion of a true spherical surface. 

3. The A.S.T.M. Hardness Number is the indentation in thou- A.S.T.M. 


sandths of an inch determined under definitely prescribed conditions. Ha™éness 


APPARATUS 


4. The apparatus shall consist of a table for supporting the Apparatus. 
sample, an indentor acting under a dead-weight load, an annular i 
pressure foot exerting a definite force on the surface of the sample 
surrounding the indentation area and a suitable device for indicating 
depth of indentation. 

5. The table used to support the test piece shall possess a flat Table. 
horizontal surface of minimum linear dimension of 2 in. 

6. (a) The indentor shall consist of a rigid vertical shaft, the Indentor. 
lower end of which is finished to a true hemisphere 3 in. + 0.0005 v3 
in. in diameter. The maximum diameter of that portion of the shaft 
passing through the pressure foot described in Section 7 shall not 
exceed that of the indentor point. The point shall be made of a 
highly-polished non-corrosive, hard metal properly treated to resist 
wear due to continuous use (a plated point is not satisfactory). 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. Arthur W. 
Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio, 
? Revision approved by Committee E-10 on Standards; February 20, 1931. 
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(b) The indentor shall be actuated by a freely acting dead-weight 
load of 3 lb. + 0.25 oz. Less than 0.25 oz. shall be required to over- 
come friction and to produce perceptible motion of the penetrator 
when counter-balanced. 

(c) The indentor shall act through the opening in the center of 
the pressure foot. 

7. (a) The pressure foot shall be } in. + 0.0005 in. in diameter 
and shall have a hole ;% in. + 0.005 in. in diameter located at the 
center. It shall be sufficiently thick to insure rigidity and the edges 
shall be rounded off with a radius of ¢; in. The inner surface of the 
pressure foot shall be parallel to and concentric with the surface of 
the shaft of the indentor. The contact surface of the pressure foot 
shall be at right angles to the inner surface, and shall be parallel to 
the table which supports the test specimen. 

(b) The pressure foot shall be subjected to a freely acting load 
of 5 lb. = 0.75 oz. 

8. Vertical movement of the indentor shall actuate a suitable dial 
gage graduated to show indentation in 0.001 in. The accuracy over 
the whole range shall be within +0.0005 in. indentation. The gage 
shall be mounted so as to be rigid with the pressure foot. The inden- 
tation measured during the test will therefore be the distance between 
the contact surface of the pressure foot and the tip of the ball point 
of the indentor. 

t dento ben CEDURE lo 
Hardness Testing Standard: 

9. When the instrument is used as a reference standard for the 
calibration of other types of hardness instruments or in arbitration 
tests, uniform test specimens at least } in. in thickness with parallel 
sides (slab form) shall be employed. The minimum lateral dimen- 
sion of the specimen shall be 2 in. 

10. (a) Method.—The pressure foot and indentor shall be lowered 
until contact is made with the test specimen. ‘The points of inden- 
tation shall be at a minimum distance of 3 in. from the edge of the 
test specimen. ‘The full load shall then be allowed to act immedi- 
ately, without shock, on the indentor. Readings on the indentation 
dial shall be made exactly 30 seconds after the full load is applied. 

(b) Number of Readings.—The test specimen shall be shifted to 
a new position after each contact in order to avoid errors due to fatigue 
effects. A minimum of five readings shall be made and their average 
taken as the hardness measurement excepting that no reading may 
differ by more than + 0.002 in. from the mean value. Any readings 
known to be definitely in error shall be discarded. 
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D 314- 31 


— 

(c) Temperature.—All tests to be truly comparative should be 
conducted at the same standard temperature which shall be recorded 
in every case. Test specimens shall be subjected to the standard 
test temperature a sufficient period of time prior to testing to insure 
temperature equilibrium as may be shown by constant indentation 
values. 

(d) A.S.T.M. Hardness Number.—The average indentation value 
determined in accordance with Paragraphs (a) and (d) shall be ex- 
pressed as a whole number, signifying thousandths of an inch inden- 
tation, and reported as the A.S.T.M. hardness number of the sample. 


Routine Testing: 


11. When the instrument is used for routine testing, satisfactory Test 
results may be secured by using specimens having dimensions other Specimen. 
than those required in the procedure for standard tests, Section 8. 3 
In all cases the specimens tested shall for comparison be of essentially netiinaed — : 
the same thickness and size. These results will be comparative only. 
12. (a) Method—The hardness shall be determined in accord- procedure. 
ance with Section 10 (a). 
(b) Number of Readings.—A suliciebt number of readings shall 
be taken to provide indentation values checking with + 0.002 in. 
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_ TOLERANCES AND TEST METHODS FOR RAYON! 


‘ 2 A.S.T.M. Designation: D 258 - 31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Definitions. 1. (a) Rayon (formerly known as artificial silk).—A generic term for 
filaments made from various solutions of modified cellulose by pressing 
or drawing the cellulose solution through an orifice, and solidifying it 
in the form of a filament, or filaments, by means of some precipitating 
medium. 

(b) Rayon Yarns.—Yarn composed of more-than one continuous 
rayon filament. 

(c) Spun Rayon.—Yarn made from cut rayon filaments, the cut 
filaments being twisted and drawn out into a yarn by usual spinning 
processes. 

2. (a) Nitro-Cellulose Rayon (Chardonnet).—Filaments composed 
of a regenerated or denitrated cellulose which has been coagulated or 
solidified from a solution of nitrated cellulose. 

(b) Viscose Rayon.—Filaments composed of a regenerated cellu- 
lose which has been coagulated or solidified from a solution of cellulose 
xanthate. 

(c) Cuprammonium Rayon.—Filaments composed of a regen- 
erated cellulose which has been coagulated or solidified from a solution 
of cellulose in ammoniacal copper oxide. 

(d) Cellulose-Acetate Rayon.—Filaments composed of an acetic 
ester of cellulose which has been coagulated or solidified from its 
solution. 

IDENTIFICATION 


Sieatiieatton 3. Any rayon tested by these methods shall be in the bleached or 
Methods. | unbleached state and shall be free from oil or other foreign substances. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co., Providence, R. I. 
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A suggested procedure for removing the oil or other foreign substances 
is to rinse the rayon in (a) boiling water, (b) denatured alcohol, and 
(c) ethyl ether, then allow to dry at room temperature. 


TO DISTINGUISH CELLULOSE-ACETATE FROM ALL OTHER RAYONS 

4. Cellulose acetate rayon is distinguished from the regenerated 
cellulose rayons by its solubility in pure acetone or in glacial acetic 
acid, if acetone is not available. A small sample of cellulose acetate 
rayon will dissolve completely in a few minutes; the cellulose rayons 
are insoluble. The result of this test can be confirmed by twisting 
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Fic. 1.—Special Test Tube With Cap. 


the fibers to a tight wad and cautiously applying the flame of a lighted 
match. Cellulose acetate rayon fuses and burns and hardens at once 
into a brittle substance, globular in appearance. 


TO DISTINGUISH NITRO-CELLULOSE RAYON FROM VISCOSE AND 
CUPRAMMONIUM RAYONS 

5. If the rayon is not cellulose acetate, moisten it with a 1-per- 

cent solution of diphenylamine in a mixture of two parts of concen- 

trated sulfuric acid and one part of glacial acetic acid. (This mixture 

of acids is recommended instead of sulfuric acid alone as it does not 

dissolve rayon so quickly and the color persists longer.) Nitro- 
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cellulose rayon assumes a deep blue color immediately and the fibers — 
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dissolve rapidly to a blue solution. Viscose and cuprammonium 
rayons are not colored blue and dissolve more slowly. 
Iydts 

TO DISTINGUISH VISCOSE RAYON FROM CUPRAMMONIUM RAYON 

6. If the rayon is neither cellulose acetate nor nitro-cellulose 
rayon, test it for sulfide sulfur. A special test tube with cap of the 
construction shown in Fig. 1 is convenient for this test in order to 
protect the test paper from contamination by sulfide in the air. 

Introduce 0.5 g. of the rayon into the test tube and add 10 ml. 
of a 3-per-cent sulfuric acid solution. Place a piece of filter paper, 
previously soaked in a 10-per-cent lead acetate solution, over the 
opening of the tube and hold it in position by means of the cap. Im- 
merse the tube to a depth of about 4 in. in a steam bath and heat 
for 4 hours. If at the end of this period the exposed part of the lead 
acetate paper becomes stained with a brown or black color (indicating 
the presence of sulfide sulfur), the sample is viscose rayon. Cupram- 
monium rayon gives a negative test. 

Nore.—In the opinion of the committee, (1) none of the staining methods thus 
far proposed can be invariably depended upon to distinguish between viscose and 


cuprammonium rayon, and (2) no thoroughly reliable method of identifying cup- 
rammonium yarn has been discovered. 


cayon flames TOLERANCES 
Spun 
$§IZE OR YARN NUMBER (DENIER) 


7. The denier of a yarn is the weight in grams of 9000 meters. 

8. (a) The average size or denier of each skein, tube, spool, 
cop, pirn or cone of rayon as supplied by the seller either bleached or 
unbleached, as found by test, shall not vary above or below the 
specified size or denier more than: 


ents, the 


10 per cent for sizes finer than 150 denier, and a 


per cent for 150 denier or coarser. duit avada 


(b) The average size or denier of each case of skeins, tubes, spools, 
cops, pirns, cones, or a beam warp of rayon yarn in the singles, either 
bleached or unbleached, as found by test shall not vary above or 
below the specified size more than: 


& 5 per cent for sizes finer than 150 denier, and 
4 per cent for 150 denier or coarser. io 


9. The average size or denier of each case of skeins, tubes, spools, 
cops, pirns, cones, or a beam warp of spun rayon yarn in the singles, 
either bleached or unbleached, as found by test, shall not vary more 
than 5 per cent above or below the specified size. 
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TWIST 


10. Direction of Twist.—The direction of twist shall be as defined Definition. — 
in the Standard Definitions of Terms Relating to Textile Materials 
(A.S.T.M. Designation: D 123) of the American Society for Testing 
Materials, as follows: 
Twist, Direction of —In the case of yarn or cord, the yarn or cord 
has right-hand or regular twist if when it is held vertically the spirals 
or twists are seen to incline upward in a right-hand direction and has 
left-hand or reverse twist when the spirals or twists are seen to incline 
upward in a left-hand direction. 


Note.—Attention is called to the fact that this definition of twist is opposite 
to that used in the silk trade. 


11. The average twist of each case of skeins, tubes, spools, cops, 
pirns, cones, or a beam warp of yarn shall not vary beyond the fol- 
lowing specified limits: 


TURNS PER INCH ALLOWABLE VARIATIONS _ 
+25 per cent 
+15 per cent 


lo 


STRENGTH 


12. (a) The average tensile strength of each case of skeins, tubes, Tensile F 
spools, cops, pirns, cones, or a beam warp of yarn in the singles, or S™°"e™ 
plied, either bleached or unbleached, as found by test, shall not be 
less than the specified strength. 

(b) Ultimate strength, or strength at the highest yield point, 
may be specified. 


METHODS OF TESTING 

SIZE OR YARN NUMBER (DENIER) 
cps (A) Preferred Method 


13. The number or denier shall be determined (except when the size, 
rayon is on beams) from skeins which have been prepared, reeled, and apg 
weighed under prevailing atmospheric conditions from the spools, 
cops, tubes, cones, skeins, or other packages. 


14. Any reel employing a straight wind traverse having a peri- Test 
meter of 112.5 cm. may be used. (See Note.) For yarns in skein S*eia- 
form, a speed of 100 to 150 r. p.m. shall beused. Foryarnsonspools, = 
cops, tubes or cones, the yarn shall be drawn off over end and a speed 
of 200 to 300 r. p. m. of the reel shall be used. The tension on the yarn 
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shall not be heavier than is necessary to lay the yarn smoothly on the 
reel at the specified speed. The skeins shall be weighed separately on 
a balance which shall be accurate to 0.25 per cent of the average weight 
of one skein. 


Note.—In a laboratory which is equipped for testing cotton yarns only, the 
skeins may be prepared on any reel having a perimeter of 14 yd. Each skein must 
contain 200 ends as before. 


If a skein of this length is used the yarn number or denier shall be calculated 
from the following formulas: 


If the weighing is made in grams.— 
Weight of 300-yd. skein in grams X 1.64 
0.05 gram (per denier) 


Yarn number or denier = 


If the skeins are weighed in grains.— 


; Weight of 300-yd. skein in grains X 1.64 
Yarn number or denier = 
teiwT 0.7716 grain (per denier) 


‘Number of — 15. Two skeins of 200 turns each from each of 10 spools, cops, 
tubes, cones or skeins, from one case out of every 10 cases shall be 
ie made, and the average of these 20 tests shall be the size or denier. 
£ ee 16. Rayon received on beams shall be tested as specified. 

| Weight 17. The weight of each skein shall be reduced to a common basis 
of standard moisture regain for the class of rayon under test by the 


Tests. 


Correction. 


following formulas: 
(a) For nitro-cellulose, viscose and cuprammonium rayons: 


L Actual skein weight X 111 
Weight, corrected to 11 per cent = - 
moisture regain 100 + actual percentage of regain 

nak 
(b) For cellulose acetate rayons: 


: Actual skein weight X 106.5 
Weight, corrected to 6.5 per cent = 
moisture regain + actual percentage of regain 


Regain in 18. To determine the actual percentage of mois*ure regain present 
ae in the sizing skeins, two groups of three skeins th shall be taken 

immediately after weighing and the weight of eacn group recorded. 
They shall tien be placed in two separate baskets in a conditioning 
oven and dried to constant weight on a balance sensitive to 0.25 per 
cent of the average weight of one skein at 105 to 110° C. (221 to 230° 
F.). The moisture regain of each group shall then be computed as 
the percentage of the dry weight and the average of these two shall 
be the actual percentage of moisture regain in the sizing skeins. 


Calculation, 19. The size or yarn number in denier is calculated as follows: 


Denier size or yarn number = Corrected weight of 225-meter skein in grams X 40 
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20. The yardage per pound of rayon of any given denier may be 
calculated by the following formula: 


4,464,528 


Yards per pound of rayon = ——————_- 
Given denier 


(yards per pound of one denier yarn) 
yd 


21. The winding of the skeins shall be done under prevailing size, 
atmospheric conditions following the procedure outlined in Sections Method. 
13 to 15 and these test skeins shall be conditioned for at least three a 
hours in an atmosphere, kept in rapid motion by an electric fan, of - 
65 per cent relative humidity at 70° F. (21° C.) and then weighed in <a 
this atmosphere. “3 

22. The size or yarn number in denier shall be calculated from —™” 
the following formula: eae 


Size | or yarn number = = weight of 225 meter skein i in grams | xX 40 


Siunim 8 tol 


‘| feat saO * 


23. One skein from each of the ten spools, cops, tubes, cones or Test 7 7 
skeins drawn for a sample shall be prepared as described in Sections 5**"* 

14 and 15. The number of turns in these strength skeins shall be as 
specified in Table I. For sizes which require 200 ends, ten of the © 


sizing skeins may be used if desired. > 


3 


Gos ic ¥ne bas 


Denier oF Rayo 


1- 50 
76-120 “ 

121-200 “ 
Over 200 “ 


24. After conditioning for at least three hours in an atmosphere, Conditioning. 

kept in rapid motion by an electric fan, of 65 per cent relative humidity 
and 70° F. (21° C.) these ten skeins shall be separately broken on an 
automatic power yarn tester of inclination balance type of 25 kg. 
(55 Ib.) or 50 kg. (110 lb.) capacities. The lower capacity shall be 
used until the swing of the pendulum exceeds an angle of 45 deg. from 
the vertical. When yarns break above this mark the higher capacity 
of testing machine shall be used. iat dai 
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_ 25. The machine shall be equipped with an automatic charting 
device to record stretch at any load. 
26. Any tendency to friction, backlash, or play in the recording 


device, lower jaw, or screw, shall be overcome as far as practicable 


by counter balancing. 

27. Clamps for holding the 200-end test skein shall consist of 
flat metallic jaws. These shall be covered with one layer of rubber 
tire tape which shall press directly against the specimen. One gripping 


surface shall be hinged or swiveled and the other shall be rigidly con- 


« 


Speed of 
Jaw. 


Procedure, 
Alternate 
Method. 


renin in 


Strength 


nected to the frame of the jaw. The pressure between the jaws shall 
be secured by any suitable mechanical device so constructed as to 
grip the yarns firmly before the testing load is applied and prevent 
visible slipping during the progress of the test. 

28. The initial distance between jaws shall be 10 cm. (4 in.). 
The skein to be tested shall first be clamped in the upper jaws, spread 
out evenly so that the ends are parallel, forming a ribbon approxi- 
mately 3 to 2 in. in width. The rayon shall then be drawn down 


_ through the lower jaws and spread out to make a band of equal width, 


pulled just taut and clamped. 
29. The pulling jaw shall travel at a speed of 6 in. per minute. 
One test shall be made on each of the 10 skeins prepared as in 
Section 23 and the average of these 10 tests shall be the strength. 


(B) Alternate Method 

‘30. Five single strands from each of 10 spools, cops, tubes, cones, 
or skeins, shall be broken after conditioning the skeins for three hours 
and any other form of package for 12 hours in an atmosphere, kept 
in rapid motion by an electric fan, of 65 per cent relative humidity 
and 70° F. (21° C.). A single strand tester of proper capacity with 
the jaws set 10 in. between grips and having a speed of pulling jaw 
of 12 in. per minute shall be used. . 

F 14 31. The average of 50 tests shall be the tensile strength. _ 


TWIST 
32. The twist shall be determined on any standard twist tester 


with jaws set 10 in. apart. The yarn shall be clamped in the jaws 
under a definite tension by attaching weights. The tension to ‘be 


used shall approximate a value to be determined by the following 


formula: Specified denier 


30 


Tension in grams = 


150 
E le.—The weight for 150 denier rayon would be =—— = 5 g. “en 
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33. Two tests, from each of five spools, cops, sine cones OF Calculation. 
skeins, shall be made and the average of these ten tests calculated to 
turns per inch shall be the twist. 
MOISTURE REGAIN 


34. The standard moisture regain of nitro-cellulose, viscose and Moisture a 
cuprammonium rayons shall be 11 per cent of the dry weight. Regain. z 


35. The standard moisture regain of cellulose-acetate rayons shall 
be 6.5 per cent of the oo weight. 
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TENTATIVE SPECIFICATIONS AND TEST METHODS 
FOR 


—- _ COTTON GOODS FOR RUBBER AND PYROXYLIN 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


ISSUED, 1931. 


1. The goods shall be made of cotton thoroughly ashi and 
carded, free from waste, and shall be of good commercial quality, 
evenly woven. 

2. Cotton goods purchased under these specifications will be used 
in the manufacture of coated fabrics and the vendor, in the manu- 
facture and inspection of these goods, shall endeavor to meet the re- 
quirements of this industry. All fabrics shall be inspected and burled 
on both sides. Certain defects shall be classed as major defects and 
shall not occur in a roll on an average of more than one defect to 
every fifteen yards. A minimum allowance of } yd. will be made 
for each major defect. The following defects are classified as major 
‘defects: 


and acy Washed out oil spots 4 it Shuttle mark 
Starchy places Fire, Heavy warp 


Group float Kinky filling 


Two contiguous filling threads missing 


Note.—These defects are probably not all which should be listed so that this 
list is subject to change by common agreement. Also, one major defect on the 
average of every 15 yd. does not represent the quality desired but has been suggested 
as a fair basis both to mill and to consumer. The aim of the mills will be so to 
improve their quality that this average yardage between defects may be increased. 


The following shall not be present in goods furnished under these 
specifications: 


by 


Torn selvage 
be streaks 


1 Criticisms of these Tentative Specifications and Tests are solicited and should be directed to Mr. 
W. H. Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co., Providence, 

These specifications conform in substance but not in form with the Commercial Standard Specifi- 
cations for Cotton Cloth for Rubber and Pyroxylin Coating (CS 32-31) of the U. S. Department of 
Commerce. 
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SELVAGE 

3. Selvages of these fabrics shall be of uniform width and of Selvage. 
equal width on both edges of the fabric. Selvages shall be so made — 
that the tension shall be the same as and shall lie flat with the body 
of the cloth. Baggy goods and curling selvages shall be cause for 
rejection. 


SIZING 


4. As little sizing shall be used in the fabric as is necessary for its 
proper manufacture. Assuming an average content of natural oils 
and waxes indigent to the cotton of 3.2 per cent, the total percentage 
of sizing and natural oils and waxes shall not exceed that given below 
for each type of fabric: 


Shectings 


Drills 


WY OT 


10.25 per cent ii 
8.15 percent 


5. It shall be recognized that there are certain chemicals, listed Injurious 

below, which are injurious to rubber, and in so far as these come under “®*™c#ls- 
the control of the mill the quantity shall not exceed the following 


‘ Tew 
percentage: 


0.001 per cent 
_ 


0.0005 per cent 


ay chat Suater 
6. The width of the fabric as Aitiaiiteait by test shall not vary Width. — 


more than + 1.5 per cent from the specified width. uf 


COUNT 


7. The count shall be as specified for the fabric in question with Count. 
a tolerance of + 2 per cent in the warp and = 5 per cent in the filling. re 
on the specified count. The average of the readings ina shipment _ 
shall show a variation of not over 1 per cent in the warp and 3 per 
cent in the filling. 


4 UNIT WEIGHT 
ody 


8. The unit weight shall be as specified for the fabric o cucatiaie Unit Weight. 
with a minus tolerance of 1 per cent on a shipment, 2.5 per cent on a 
roll and 5 per cent on a piece, from the specified width. ) 


Taken 


Sizing. 
8.5 per cent 
11 per cent 
) 
> 
Greas 
5 
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TENSILE STRENGTH 


Tensile 9. (a) The specified tensile strength shall conform to the follow- 
a. ing requirements. In the case of constructions not pro rata to any 


2 an of those listed below, any specified strength shall be agreed upon 
when the contract is placed and based on the following tensile 
strengths: 


CONSTRUCTION, TENSILE STRENGTH, MINIMUM, LB. 
IncLuDING Pro RatTas Warp FILLING 


25 
35 
35 Di: 
boa 
to 


63 in. 


elio 


3 

3 

: 3 
3 
wole! 3 
50 in. 4 

49 in. 4 
48 in. 4. 
59 in. 2. 
1 

1 

2 

2 

2 

1 

1 

2 

1 

1 


66/67 in. 
65 in? 
52 in, 
49 in. 


59 in. 
56 in. 


69 in. 

in, 
54 in. 85 sley 1. i 


54 in. 76/52 1. i 
56 in, 1.10 “ ; 100 
54 in. 85/64 0. . 130 


56 in. 0. 
54 in. 96 sley 1. 50 
54 in. 96 sley 1. 4 
54 in. 96 sley 1. dispar 95 
in. 96 sley 1. Sit 


. (b) The average of five determinations in the direction of the 
a5 warp and five in the direction of the filling shall be not less than the 
i Med i specified tensile strength for warp and filling respectively. 


LENGTH OF CUTS 


Length of 10. Two classes of delivery in respect to length of paecp, man may be 
Cuts. specified in the purchase contract as follows: | 
(1) Double Cuts as Far as Practicable; and’? 


5 
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(a) Sheetings—For sheetings in the classification known as _ 
“Double Cuts as Far as Practicable,” 10 per cent of pieces in from 40 
to 80-yd. lengths will be accepted at the contract price, the balance 
shall be in pieces not less than 80 yd. in length. 

The designation of long cuts of sheetings shall require an average 
length of piece of 250 yd. with a minimum of 200 yd., the vendor 
having the privilege of including up to 10 per cent, if made, of pieces 
from 100 to 200 yd. in length at the contract price. 

(b) Drills —The designation of long cuts of drills shall require an 
average length of piece of 175 yd. with a minimum of 120 yd., the 
vendor having the privilege of including up to 10 per cent, if made, 
of pieces from 60 to 120 yd. in length at the contract price. 

(c) Sateens, Broken Twills, and Moleskins.—The designation of _ 
long cuts of sateens, broken twills, and moleskins shall require a mini- 
mum length of 120, yd., the vendor having the privilege of including © 
not more than one 60-yd. piece for each 500 yd. shipped at the contract 


price. Mert ae aft of 
METHODS OF TESTING i+ 


11. Tests shall be made at prevailing atmospheric conditions, Test 


except in the settlement of disputes regarding strength. In such cases, Coe: 


tests shall be made on material which first has been brought to stand- 
ard moisture condition, obtained by exposure for four hours to an 
atmosphere having a relative humidity of 65 per cent at 70° F. 

12. In the acceptance or rejection of each shipment, tests shall Number 
be made on samples taken from 20 per cent of the rolls in each ship- °f 7° 


ment; except that in shipments of 1 to 3 rolls, each roll shall be tested; 
in shipments of 4 to 9 rolls, three rolls shall be tested; in shipments of x a a om 
10 to 19 rolls, four rolls shall be tested. Five samples shall be taken Bel fe e 


from each roll selected for purposes of tests on the warp and for tests 
on the fillings. The vendor shall have an opportunity of checking _ 


the accuracy of the tests and if agreement cannot be reached, tests 


shall be made by a disinterested party whose decision shall be final. sits 


STANDARD METHODS 


13. All test procedure not covered in these specifications shall standard 


bel[in accordance with the Standard General Methods of Testing M*eto¢s- 
Woven Textile Fabrics (A.S.T.M. Designation: D 39) of the American 
Society for Testing Materials.' 


AIOIW 
11930 Book of A.S.T.M. Standards, Part II, p. 1102. re 7 
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SIZING 


14. Tests to determine the amount of sizing shall be made as 
follows: 
(a) Cut one square foot of fabric and dry to a constant weight 
in a ventilated drying oven maintained at a temperature of 220 to 
f 230° F. Weigh samples from time to time and when two such weigh- 
_ ings not less than 10 minutes apart do not show a loss more than 0.1 
«per cent of the previous weight, the material is considered to be bone 
* - ok. dry. These weights may be obtained in a conditioning or drying 
oven with a weighing device mounted on top in such a way that 
samples may be weighed while they are in the oven; or, if no such 
weighing device is available, the samples may be taken from the oven 
and very quickly inserted in a glass capsule or bottle with an air-tight 
glass stopper. The bottle, with the samples, may then be weighed 
and the tare weight of the bottle subtracted. 
(b) Boil for 30 minutes in a 0.5-per-cent HCl solution; such 
solution to be boiling before the samples are placed in it. 
(c) Remove samples and rinse thoroughly in clear water. 
(d) Boil the samples for 30 minutes in a 1-per-cent solution of 
sodium carbonate; the solution to be boiling before the samples are 
placed in it. 


q ‘gneitibao9 (e) Remove samples and rinse thoroughly in clear water. : 
a. (f) Obtain bone-dry weight as described in Paragraph oner* 
(g) Calculation.—Calculate the percentage loss in weight from 
the results obtained in Paragraphs (a) and ( f) and subtract 3.2 per 
cent as an allowance for the extracted weight of oil, waxes and other 
foreign matters; the difference arrived at is considered to be the 
percentage of size. 


Note.—In arriving at the average of 3.2 per cent, many tests were made in the 
following manner: by cutting 1 yd. of yarn from beam before it entered slasher and 
then cutting a l-yd. sample of the sized yarn and also a l-yd. sample of cloth from 
the loom, and boiling them in same process; the actual average obtained was 3.2 
per cent, the minimum being 2.63 per cent and the maximum 3.85 per cent. 


Width, 15. The width of the fabric in any roll or piece shall be deter- 
- mined by laying the fabric on a flat surface, under no tension, with 
wrinkles removed, and measuring the width perpendicular to the sel- 
vage, at five different places evenly distributed through the roll or 
places The average of these five measurements shall be considered 


the actual width. 
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COUNT 


16. The count of the fabric in any roll or piece shall be deter- Count. 
‘mined by counting a space of not less than 1 in. in at least five different 
places in the roll or piece without duplicating the determination on 
any one set of threads. The average of these five or more determina- 
tions in the warp and filling shall be the count. No determination 
shall be taken nearer the selvage than one-tenth the width of the 
fabric. 


UNIT WEIGHT 


17. The unit weight shall be expressed in linear yards of the Unit Weight. 
fabric per pound and shall be determined from the invoiced yardage 
and the weight of the entire roll or piece (both verified when necessary). 


of 


18. The tensile strength shall be determined by the 1 by 1 by Tensile 
3-in. Grab Test in accordance with Sections 11 and 12 of the Standard S*ensth. — 
General Methods of Testing Woven Textile Fabrics (A.S.T.M. Desig- © 
nation: D 39) of the American Society for Testing Materials‘ shall 
conform to the following requirements: 
The back half of each pair of jaws shall be 2 in. or more in width 
and the front half shall be 1 in. in width. The jaws shall be planed 
smooth and flat with edges slightly rounded to prevent cutting. The 
initial openings between jaws of the testing machine shall be 3 in. 
and the pulling jaws shall travel at a uniform rate of 12 in. per minute. 
Test pieces shall be 6 by 4 in. wide and no two test pieces shall include 
the same threads. 


11930 Book of A.S.T.M. Standards, Part II, p. 1102. Madde (a) 
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COTTON TAPEN 


hin is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. 


tint 


‘1. These specifications cover 0.007 in. cotton tapes for use in the 
electrical industry. 
bal MANUFACTURE 
Cotton, | —S. 2. (@) Tapes shall be woven uniformly from a good grade of 
cotton. They shall, as far as practicable, be free from “motes” 
other impurities found in improperly cleaned cotton. 
(b) Tapes shall be woven with a selvage edge which shall be held 
as close as is commercially possible to the nominal thickness of the 
tape. 


CHEMICAL PROPERTIES © 


‘Sizing. 3. (a) In order to process properly and give a smooth finish, 
a pallial may use a small amount of sizing in the warp threads, 

; but such sizing shall not exceed 8 per cent of the total weight. 
. (b) Finished tapes shall be practically neutral in reaction. Acids 
or alkalies shall not be present in quantities which will cause the tape 
to deteriorate or cause other harm when impregnated by the purchaser. 
It is recommended that the pH value lie between 6.5 and 7.5 

PHYSICAL PROPERTIES 


Physical 4. The tape shall conform to the following requirements subject 

Properties. to the tolerances specified in Sections 2 to 5 of the Standard Speci- 
fications for Tolerances and Test Methods for Electrical Silk and 
Cotton Tapes (A.S.T.M. Designation: D 259) of the American Society 
for Testing Materials:? 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, one L. Scott Co., Providence, R. I. 


21930 Book of A.S.T.M. Standards, Part II, p. 1093. _ ao) >. 
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WEIGHT, 
Picks MintmuM, TENSILE STRENGTH, 
PER IN. YD. PER LB, MINIMuM, LB.*® 
30 350 20 
36 that 
30 
36 175 = 


30 160 i 
36 13 


30 


* Values are average of five tests, 


5. All test procedures shall be conducted in accordance with Methods __ 
Sections 6 to 19 of the Standard Specifications for Tolerances and % Testing: 
Test Methods for Electrical Silk and Cotton Tapes (A.S.T.M. 
Designation: D 259) of the American Society for Testing Materials.! ree 

PACKING, MARKING, AND SHIPPING eg 

6. (a) Tapes shall be wound tightly on a suitable bushing and Winding. 
well blocked to give smooth sides to the roll. eee 

(b) Tapes shall be so rolled that the edges are not folded over. a 

(c) Bushing.—The bushing shall be flush with the edge of the 
tape and shall not vary from the nominal tape width by more than 
zz in. Bushings shall not be split and shall have sufficient strength 
to withstand damage in handling and transit. The inside diameter 
of bushings shall be in. | 

7. Tapes shall be put up in rolls containing approximately 36 yd. Size of Rolls. 
or 72 yd., as specified. 

8. (a) The number of splices in any package of ten 36-yd. rolls Splices. 
shall not exceed four. For larger packages or rolls this limit shall 
be pro-rated. 

(b) All splices shall be sewed and shall be smooth and flat. 
Splices shall not exceed in thickness twice the thickness of the tape. 

9. Pasters or starch paste may be used in securing the ends of Securing 
rolls. Pins shall in no case be used. fone 
10. Tapes may be packed 10 or 20 rolls to a package. Packing. 

11. Packages shall be plainly and indelibly marked with the Marking. 
size of tape and number of rolls contained therein, the manufacturer’s 
name, and the grade or trade mark. 

12. (a) Packages of tape shall be shipped in suitable cases to shipping. 
prevent damage in transit and handling. 

(b) Cases shall be plainly and indelibly marked with the pur- 
haser’s order number, the size of tape, and the number of gross yards 

11930 Book of A.S.T.M. Standards, Part II, p. 1093. one « qd) las 
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TENTATIVE SPECIFICATIONS 


FOR 

aes TOLERANCES AND TEST METHODS FOR SILK AND 

COTTON TAPES! 


wh 


ASTM. Designation: D 259-31T 
This is a Tentative Standard, published for the purpose of eliciting criticism 


| and suggestions, and as such is subject to annual revision. 
Scope. 1. These specifications cover the tolerances and test methods for 
silk and ‘cotton tape. 
THICKNESS 
Thickness. 2. The thickness of the tape shall not vary from that specified 
by more than the following amounts: 
PERMISSIBLE 
alio# to ox THICKNESS, IN. VARIATIONS 
Up 00 and including +0. 0008 in. 
Over 0.007 and including +0.001 in. 
a — in Over 0.011 and including 0.020..................... +(0.0015 in. 
WIDTH 
Width. | 3. The width of the tape shall not vary from that specified by 
more than the following amounts: 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W H 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co, Providence, R. I. 

These specifications are in effect a tentative revision of, and will supersede when adopted as 
standard, the present Standard Specifications for Tolerances and Test Methods for Electrical Silk 
and Cotton Tapes (D 259-27), see 1930 Book of A.S.T.M. Standards, Part II, p. 1093. © 
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WEIGHT 


vlalgg The average weight of the tape shall be calculated in yards Weight. 
per pound and in no case shall the yardage be less than that specified. 


CONSTRUCTION 


5. The total number of ends shall be not less than specified. Construction. 
The picks per inch shall not vary more than the following: 

+ 1 pick for tapes counting up to and including 48 peri inch; 

" las + 2 picks for tapes counting over 48 per inch. 


A 


6. The thickness of the tape shall be determined by a micrometer Method of 
having measuring faces not less than ;% in. nor more than 3 in. in vn 
diameter. Readings shall be made while the micrometer faces hold ¥ 
the tape with just sufficient pressure to permit movement of the tape 
without distorting the threads. 

7. At least ten measurements shall be taken on the samples used Number a 
for weight determination (Section 10) and the average and range of Messure- 


8. The width of the tape shall be determined by the use of a Method of 
standard steel scale graduated to read within the degree of accuracy Weesunns 
specified for width tolerances in Section 3. The tape shall lay flat 
on a smooth surface at the time of measurement. 
9. At least ten measurements shall be taken on the samples used Number of 
for weight determination aren 10) and the average and range of See 


10. The weight of the tape shall be determined by accurately Weight. 
measuring and weighing samples 2 yd. in length and then calculating 
the yards per pound. 

11. Not less than three weight determinations shall be made per Number 
shipment, such determinations to be made on different rolls from Tests. 
different packages. The average of these three determinations shall 
indicate the average of the shipment involved. 


to 


CONSTRUCTION 


12. The total number of ends shall be determined irrespective of Ends. 
the width of the tape. 


— 
WM 
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13. The number of picks shall be determined in a length of 1 in. 

14. The number of ends shall be taken as that secured by making 
one determination per sample. The number of picks shall be taken 
as the average of three counts made at different places on the sampk 


An accepted thread counting magnifying glass shall be used in makin 


the counts. 


TENSILE STRENGTH 


Apparatus. 15. The tensile strength of the tape shall be determined on 

° ahd ee testing machine which conforms to the requirements of the Standard 
ss Specifications for Textile Testing Machines (A.S.T.M. Designation: 

_ _D 76) of the American Society for Testing Materials,’ and tests shall 
7” be made in the direction of warp only. 
Peacoduce. 16. The specimens shall be tested in full section and the distance 
between jaws shall be 3 in. 

Number 17. At least five strength determinations shall be made and the 
of Tests. average of these five tests are to indicate the strength of the roll. 


NUMBER OF TESTS 
Yo } 


18. shipment of tape at least rolls shall be 
Rolls Tested. selected and the tests outlined shall be made on each roll. Failure 
sof the first samples selected to conform to the requirements of the 
2 specifications will necessitate a selection of the same number of rolls 

tab for a second test. 
Failure. 19. Failure of any of the tape to conform to the requirements of 
‘ these specifications will make the shipment the subject of complaint 
and disposition in accordance with the agreement between the buyer 

seller. 

a 20. In case of dispute, tests shall be made on material under 
S . Widen, standard conditions as defined in Section 3 of the Standard General 
. Methods of Testing Woven Textile Fabrics (A.S.T.M. Designation: 
__ D 39) of the American Society for Testing Materials? 

1 1930 Book of A.S.T.M. Standards, Part II, p. 1060. tf Siiifues: 
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_ENAMELING DUCK FOR THE TIRE INDUSTRY! 


A.S.T.M. Designation: D 336-31 T ye 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931. 
1. These specifications cover both single and double-filling (2 ply) scope. 


enameling duck made of carded American cotton for use in the tire 
industry. 


SPECIFICATIONS 


2. Enameling ducks shall conform to the requirements specified Properties. 
in the following table, within the tolerances specified therein: 


BLD 11 § dite bad 


Single Filling Double Filling (2 ply) 


Standard| Minimum|Maximum|Standard| Minimum|Maximum 


8.6 8.35 . 8.6 8.35 8.85 


83 84 83 85 
27 28 27 29 


0.0228 A 0.024 | 0.0228 | 0.0252 


13/1 | .... 
13/2 


Tensile 135 120 135 120 
Conditioned or $5 80 70 


* Values of fensiio = one are based on tests made on a 400 to 800-Ib. capacity horizontal testing machine of olianyT 
inclination balance 


3. Tolerances shall be the limits within which a textile must come Tolerances. _ 
in its specified characteristics in order that it shall constitute a good : 
delivery on contract. They may be classified as the allowable limits 
of the quantitative characteristics of the fabric as defined in the 
specifications. 

METHODS OF TESTING of T 

WIDTH 


4. The average width shall be determined by measuring at five Width. 
different places uniformly distributed along the full length of the roll 


Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co., Providence, R. I. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. i : 7 
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994 TENTATIVE SPECIFICATIONS FOR ENAMELING DucK 


Picky, 


or piece. No measurement shall be considered within 3 yd. of either 
of the roll or piece. 


WEIGHT 


Weight per 5. The net weight of the roll or piece from which the covering or 
Square Yard. nding has been removed shall be determined. 

The net weight of the roll or piece divided by its standard area 

in square yards shall be taken as the normal net weight per square 


r 


6. The average number of ends and eke: per inch of the fabric 
shall be determined by counting a space not less than 1 in. in five. 


be 


— oa | different places uniformly distributed along the full length of the roll 


or piece. No count shall be considered within 3 yd. of either end of 


ai 
"Bes the roll or piece. 


Thickness 7. The average thickness of the fabric shall be determined by 


os means of an automatic micrometer equipped with a foot § in. in diame- 


 alis Desdos. sg The foot of the micrometer shall be raised approximately } in 


* 


: above the fabric and allowed to drop under a dead weight pressure 

fo of 6 oz. Thickness measurements shall be taken in five different 

ss places uniformly distributed along the full length of the roll or piece. 

No thickness determination shall be considered within 6 in. of the 

_ selvage nor within 3 yd. of either end of the roll or piece. wacias 
2 

Tensile 8. (a) The average tensile strength shall be determined by testing 

Strength. = five samples each of warp and filling on an inclination balance or 

_ pendulum type machine. 

4 (b) In selecting the proper capacity of the machine for the fabric 

to be tested, the maximum capacity of the machine shall not exceed 

ss that at which the pendulum reaches a swing of 45 deg. from the 

- an vertical. The minimum capacity of the machine shall not be less 

=. = 20 per cent of the above maximum capacity. 
rk 2 4 The minimum diameter of drum for transferring the pull on the 
specimen to the swinging pendulum shall be 2 in. 

(c) Tensile strength tests shall be made by the grab method. 

bi Test specimens shall be cut 6 in. in length by 4 in. in width, and shall 

be taken at least 1 in. from the selvage. The bottom or back jaws 

shall be at least 2 in. in width, and the top or front jaws shall be 1 in. 

in width. The jaws shall be 3 in. apart and speed of pulling jaw shall 
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| 
be 12 in. per ies Care shall be taken that the same set of threads 
is embraced by both pairs of jaws. The specimen shall then be strained 
to the point of rupture. 

(d) Tensile strength shall be determined either in the standard 
condition or corrected to 7 per cent standard moisture regain, as fol- 
lows: 

Standard Condition.—The standard condition of woven textile 
fabric shall be understood to be the condition which it assumes on 
exposure for at least 4 hours. to an atmosphere having a relative 
humidity of 65 per cent at 70° F. (21.1° C.). 

Corrected to Standard Moisture Regain (7 per cent).—Tensile 
strength determinations shall be corrected to 7.0 per cent standard 
moisture regain. Between the limits of 5 to 7.5 per cent regain, the 
corrected tensile strength shall be calculated by the following formula 
which allows 4.2 per cent increase or decrease in tensile strength for 
each 1 per cent variation from the standard regain: 


Tensile strength corrected to - Actual tensile strength 129.40 
7 per cent moisture regain 100 + (4.2 X actual percentage regain) 


Example.—A fabric having a tensile strength of 110 lb. with 6 per cent moisture 
regain would nave a corrected — ~ 113. 7 Ib. at the standard moisture regain 7 
7 per cent). 
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TENTATIVE SPECIFICATIONS AND TEST METHODS 
FOR 


ASBESTOS TAPE FOR ELECTRICAL PURPOSES! 
oligo 


Designation: D 315 - 31 T sige 


This is a Tentative Standard, published for the purpose of eliciting criticism and 
suggestions, and as such is subject to annual revision. 


IsSUED, 1929; REVISED, 1931. tog 


1. These specifications cover asbestos tape woven from plain 
— yarn and sui suitable for electrical purposes. 


2. The asbestos tape shall be woven from Grade A plain asbestos 
yarn containing 15 to 20 per cent of cotton, conforming to the Stand- 
ard Specifications for Tolerances and Test Methods for Asbestos 
Yarns (A.S.T.M. Designation: D 299) of the American Society for 

Testing Materials.* 
Tit 
TENSILE STRENGTH 
Tensile ae 3. The tensile Strength of the tape per inch of width shall conform 
Strength. to the following minimum requirements: 


» the Capes Tal OF WIDTH 
y 


_ 4, The tensile strength of the tape per inch of width after be- 
Strength ing heated in an oven for five minutes at 300° C. shall not be less 
Heating. than 50 per cent of the values specified in Section 3. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co., = tl a 
Revision approved by Committee E-10 on Standards, August 6, 1931. 
#1930 Book of A.S.T.M. Standards, Part EI, p. 1099. 
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DESIGNATION: 315 - 31 T 

5. The tensile strength tests before and after heating shall each Number of 
be made on five specimens, none of which shall break below the 7° 


minimum values specified in Sections 3 and 4. = a 
fem afT SI 
CONSTRUCTION i bast 


6. The number of ends and picks per inch shall conform to the Endsand 

following requirements within plus 6 or minus 2 ends and plus 5 or wore. 

minus 1 pick: 


ENpDs 
IN. PER INCH 


7. The tape shall be uniformly woven and shall have selvage edges. Weave. nang 
8. The tape shall be practically free from microscopic particles Metallic — 
Particles. 
of iron. 
THICKNESS 


9. The thickness of the tape shall not vary more than plus or Thickness. 
minus 0.003 in. from the specified thickness. _ — 


it 


te Of bushings. Reilly 

WIDTH ely) cba | 
10. ths width shall not vary from that specified more than plus width, = 

or minus zy in. for tape up to and including 1 in. in width, and plus or 

minus 7¢ in. for tape over 1 in. in width. oq oe sali 


YARDAGE 


11. The number of yards per pound shall be not less than the fol- Yardage. — 
lowing minimum requirements: : 


YARDAGE te bodioM 
WipTH, IN. THICKNESS, IN. PER POUND 


65 


basi 


jo 


53 
40 
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PER INCH 

015... s 
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TENTATIVE ror ASBESTOS TAPE 


Cotton 
Content 
Determina- 
tion. 


Apparatus. 


Procedure. 


Ends and 
Picks. 


woled dseu COMPOSITION svit no sbadt 


12. The cotton content and percentage of cellulose shall be deter- 
mined in accordance with Sections 6 and 7 of the Standard Specifica- 
tions for Tolerances and Test Methods for Asbestos Yarns (A.S.T.M. 
Designation: D 299) of the American Society for Testing Materials.’ 


TENSILE STRENGTH 


13. (a) The tensile strength shall be determined on a testing 
machine conforming to the requirements of the Standard Specifica- 
tions for Textile Testing Machines (A.S.T.M. Designation: D 76) of 
the American Society for Testing Materials.’ 

(b) Tensile strength tests shall only be made in the direc- 
tion of the warp. ‘The specimens shall be tested in full section. 
The initial length of the test specimens between the jaws shall be 
3 in. and the speed of the pulling jaw shall be 12 in. per minute. 


CONSTRUCTION 


14. (a) The number of ends and the number of picks shall be 
taken as the average of five counts in five different places on the sample. 

(b) The total number of ends shall be determined regardless of 
the width of the tape. 

(c) The number of picks shall be determined in a length of 1 in. 


Method of 

Measuring 
_ Thickness. 


Number of 
Measure- 
ments. 


Method of 
Measuring 


15. The thickness shall be determined by a micrometer having 
measuring faces not less than ;4 in. nor more than 3 in. in diameter. 
Readings shall be made while the micrometer faces hold the tape with 
just sufficient pressure to permit me tape to be moved without distort- 
ing the threads. 

16. The thickness shall be ant as the average of ten measure- 
ments at ten different placesonthesamplee 


WIDTH 


17. The width shall be determined by the use of a standard steel 
scale graduated to within the degree of accuracy specified in Section 
10. The determination shall be made with the material laid ~~ on 


1 1930 Book of A.S.T.M. Standards, Part II, p. 1099. en Se . 
2 Ibid., p. 1060. 
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M. D 315-31 T 


18. The width shall be taken as the average of ten measurements 
at ten different places on the sample. 


19. The yardage shall be determined by pee measuring a 
sample not less than 12 yards in length and weighing it on a balance 
sensitive to 0.5 per cent of the weight of the specimen. The length 
determination shall be made with the material laid flat on a onems 
surface and held taut without stretching, 

WORKMANSHIP AND FINISH 

20. The workmanship shall be first class as shown by even spacing 
in the weave, freedom from nap and from broken threads, uneven 
threads, and knots. 

21. The tape shall be calendered. 


22. No sizing shallbeused, 


23. ( ‘a) The tape shall be wound in continuous os on bushings 
having a length 7g in. shorter than the width of the tape and an inside 


diameter of 3 in. or 3 in. as specified by the purchaser. The bushings 
shall have sufficient strength to resist crushing in packing and ship- 
ment. 
(b) The rolls shall each contain 36 yd. of tape. em Be 
(c) The end of the tape shall be secured with a gummed label. 


Yor to ture ral unole (lanotiny 


* Simapaie 


Number of 
Measure- 


ments. 3 


Methed of 
Measuring 


Workman-— 
ship. 


Finish. 
Sizing. 


Rolls. 
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blo 
fa) CHAFER TIRE FABRICS! 
Sorxities 


ae A.S.T.M. Designation: D 316-31 T 


ane This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. te 
IssuED, 1929; REVISED, 1930,1931, eli 


1. These specifications cover commercial 8, 9, 12, and 14 oz. chafer 
tire fabrics made of carded American cotton of the following con- 
structions: 


a 20/3 ply (in both warp and filling).. 1to 1yy-in. Staple Commercial Cotton 
* | 14/2 ply (in both warp and filling).. }§ to 1-in. Staple Commercial Cotton 
ote: 20/4 ply (in both warp and filling).. 1 to 1y4-in. Staple Commercial Cotton 
10/2 ply (in both warp and filling).. 3 to l-in. Staple Commercial Cotton 

12 oz... 12/4 ply (in both warp and filling).. }§ to l-in. Staple Commercial Cotton 
ahead 20/8 ply (in both warp and filling).. 1 to 17¢-in. Staple Commercial Cotton 
10/4 ply (in both warp and filling).. 3§ to 1-in. Staple Commercial Cotton 


2. Chafer tire fabric shall conform to the requirements specified 
in Table I, subject to the tolerances specified therein. 

3. Tolerances shall be the limits within which a textile must come 
in its specified characteristics in order that it shall constitute a good 
delivery on contract. ‘They may be classified as the allowable limits 
of the quantitative characteristics of the fabric as defined in the 
specifications. 


‘METHODS OF TESTING 

WIDTH 
4. The average width shall be determined by measuring at five 
different places uniformly distributed along the full length of the roll 


or piece. _No measurement shall be considered within 3 yd. of either 
end of the roll or piece. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co., Providence, R. I. 
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TABLE I.—PHYSICAL PROPERTIES OF CHAFER TIRE FABRICS. 


8-oz. Fabric 9-oz. Fabric idgioW 

20/3 Pl 14/2 P 10/2 Pl 


48.5 

54.5 

60.6 
9.55 


29.3 
32 


0.0290 


exizie te 


Hating Whe sterial olf Ply 


Ol irom, 1004 


Grab Test, Warp 
Bone | Filling 


17. 


7 1 
8 ? 9. 


7.6 
9.6 


PE ay no strength values are based on tests made on a 400 to 800-lb. capacity horizontal testing machine of inclina- 
tion ce 

b Preferred M Method, in standard condition or corrected to standard moisture regain (6.5 per cent). 

¢ Alternate Method, dry condition. 


A.S.T.M. DEsiIcNaATION: D 316-31 T 1001 
48 |47.5| 48.5148 |47.5|48.5|48 |47.5|48.5|48 | 
Width, in...............4] 54 | 53.5 | 54.5154 | 53.5) 54.5|54 | 53.5 | 54.5 | 54 | 53.5 : 
60 | 59.4] 60.6] 60 | 59.4] 60.6| 60 | 50.4 | 60.6| 60 | 59.4 
Weight, oz. per sq. yd......] 8.1] 7.85] 8.35] 8.1] 7.85] 8.35] 9.25) 8.97] 9.53] 9.25] 8.95 
Warp.............|35 | 34.6] 35.4137 | 36.6137 |29 |28.7|29.3|29 | 28.7 
Count { 37 | 35.6 | 38.5|39 |37.5|40.5|/31 |30 |32 |31 | 30 | 
Thickness (Gage), in........| 0.023/0.0218/0.0242| 
> 
He Ww. 80 70 85 75 
Ta arp. eee eee eee eve ese oes eee 
Warp..........| 11.0 | 10.4 | 11.6 | 11.0] 10.4] 11.6] 7.5] 7.1] 7.9] 8.5] 8.9 
Ply Twist { 11.0 | 10.4 | 11.6 | 11.0] 10.4| 11.6| 7.5| 7.1] 7.9| 8.5| 8.1] 8.9 
Warp...../16 |14.4]17.6]16 |14.4./17.6]16 11441176 
Crimp, per cent | 8 | 64| | 64] 9.6| 8 | 64| 0:6 
n 
‘ Stand-| Min- | Max- | Stand-| Min- | Max- | Stand-| Min- | Max- 7 
1 ard | imum | imum] ard | imum | imum | ard | imum | imum otiensT 
48 | 47.5 | 48.5 |48 | 47.5 | 48.5 | 48 | 47.5 | 48.5 
| ee 53.5 | 54.5 | 54 53.5 | 54.5 | 54 53.5 | 54.5 f 
60 59.4 | 60.6 | 60 | 594 | 606 | 504 006 
Weight, oz. per sq. yd.............-..] 12.0 | 11.7 | 12.3 | 14.3 | 13.9 | 14.7 | 14.3 | 13.9 | 14.7 a ‘vs 
e as 
Count 22.5 | 22.2 | 22.8 | 22.5 | 22.2 | 22.8 | 22.5 | 22.2 | 22.8 
: Filling.........sseeeeeeeeee-] 23.5 | 23.0 | 24.0 | 23.5 | 23.0 | 24.0 | 23.5 | 23.0 | 24.0 os : 
Thickness (Gage), 0.083 | 0.0313] 0.0347] 0.038 | 0.036 | 0.040 | 0.038 | 0.036 | 0.040 
Phy Twist { 65 | 62 | 68 | 6.0 | 4:75| 55 | 52) 58 
W: 1 16 14.4 | 17.6 ee. 
Crimp, per cent { | 6.4 | 9.6 
= 
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WEIGHT 


Weight. 5. The net weight of the roll or piece from which the covering 
or binding has been removed shall be determined. 

i The net weight of the roll or piece divided by its standard area in 

square yards shall be taken as the normal net weight per square yard. 


COUNT 


Count. 6. The average number of ends and picks per inch of the fabric 
Ry it be determined by counting a space not less than 1 in. in five 
different places uniformly distributed along the full length of the roll 
or piece. No count shall be considered within 3 yd. of either end of 
the roll or piece. 


THICKNESS (GAGE) 


Thickness 7. The average thickness of the fabric shall be determined by 
(Gage). - means of an automatic micrometer equipped with a foot 3 in. in diam- 
eter. The foot of the micrometer shall be raised approximately } in. 

_ above the fabric and allowed to drop under a dead weight pressure of 
6 0z. Thickness measurements shall be’ made in five different places 
uniformly distributed along the full length of the roll or piece. No 
determination shall be considered within 6 in. of the selvage nor 


_ within 3 yd. of either end of the roll or piece. Pita: 
Corea 


TENSILE STRENGTH 
Tensile 8. (a) The average tensile strength shall be determined by testing 
Strength. five samples each of warp and filling on an inclination balance or 
pendulum type machine. 
(b) In selecting the proper capacity of the machine for the fabric 
‘ofeterne to be tested, the maximum capacity of the machine shall not exceed 
ek that at which the pendulum reaches a swing of 45 deg. from the 
eS vertical. The minimum capacity of the machine shall not be less 
than 20 per cent of the above maximum capacity. 
The minimum diameter of drum for transferring the pull on the 
specimen to the swinging pendulum shall be 2 in. 

(c) Tensile strength tests shall be made by the grab method. 
< Test specimens shall be cut 6 in. long by 4 in. wide, and shall be taken 
at least 1 in. from the selvage. The bottom or back jaws shall be 
1. least 2 in. wide, and the top or front jaws shall be 1 in. wide. The 


per minute. Care shall be taken that the same set of threads is em- 


braced by both pairs of jaws. The specimen shall then be strained 


to the point of rupture. . ns 
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A.S.T.M. Desicnation: D316-31T 


(d) Tensile strength shall be determined either by the preferred 
method, with the fabric in standard condition or corrected to 6.5 per 
cent standard moisture regain, or by the alternate method with the 
fabric in dry condition, as follows: 

Preferred Method, Standard Condition.—The standard condition 
of woven textile fabric shall be understood to be the condition which 
it assumes on exposure for at least 4 hours to an atmosphere having a 
relative humidity of 65 per cent at 70° F. (21.1° C.). 

Preferred Method, Standard Moisture Regain (6.5 per cent).— 
Tensile strength determinations shall be corrected to 6.5 per cent 
standard moisture regain. Between the limits of 5 to 7 per cent 
regain, the corrected tensile strength shall be calculated by the fol- 
lowing formula which allows 4.7 per cent increase or decrease in tensile 
strength for each 1 per cent variation from the standard regain: 


Tensile strength corrected to 6.5 per cent Actual tensile strength & 130.55 
moisture regain = 


100 + (4.7 X actual percentage regain) 


Example.—A fabric having a tensile strength of 210 lb. with 6 per cent moisture 
regain would have a corrected strength of 213.8 lb. at the standard moisture regain 
(6.5 per cent). 


Alternate il ethod, Dry Condition—The dry condition of woven 
textile fabrics shall be understood to be absolute dryness obtained by 
placing the material in a ventilated drying oven maintained at a tem- 
perature of from 100 to 110° C. (212 to 230° F.) and drying to con- 
stant weight as determined by two consecutive weighings without 
removal from the oven, to be taken not less than ten minutes apart, 
and showing a further loss of not more than 0.1 per cent from the 
previous weighing. 


TWIST 

9. The ply twist of warp or filling shall be based on ten tests, 

each taken on any standard twist counter with the jaws set 10 in. 

apart. Each test specimen shall be clamped in the jaws under a 

definite tension by attaching weights. The tension to be used shall 
be determined from the formula: 
wer 

156 (constant) 


Tension (in grams) =" indicating rhe 
Theoretical yarn size > 


Exam ple—The weight attached for 20/4 ply would be as follows: 


bygrometer oF 231g. (epproximate) automate 
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1004 TENTATIVE SPECIFICATIONS FOR CHAFER TIRE FABRICS 


CRIMP 


10. (a) The average crimp of warp or filling shall be determined 
by testing at least four adjacent samples each of warp and filling yarns 
under standard conditions. 

(6) Two parallel lines shall be marked on the fabric at least 6 
in. apart. Four threads shall be ravelled out, long enough to extend 
about 2 in. beyond each mark. These threads shall be straightened 
by a machine which applies a load to each thread. The load (in 
grams) to be used is 156 divided by the equivalent singles size of the 
thread. ‘The crimp shall be the ratio between the final length of the 
thread and its original length in the cloth. 


(B — A) 
Crimp, per cent = X 1000 


where A = length of yarn in fabric; and 
= length of yarn after removal from fabric and straightened. 


“tarde testerl, ihe capacity of shall 
thief which thé peadulum’ f ‘Tatty wee ol 45 dew. fram fy 
mimute. ‘Care shall eet of threads in 
by both pairs of jaws. The spe sual then be 
she point of ruptite, 
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TENTATIVE METHOD OF DETERMINING RELATIVE 
HUMIDITY! 


A.S.T.M. Designation: D 337-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. ‘ ad ee aly aaimitn 


IssuED, 1931, aboot 


1. (a) Absolute Humidity—Actual density of water vapor in the pefunitions. 
atmosphere, usually expressed in grains per cubic foot. nee 

(b) Relative H umidity. —Ratio of actual density (or pressure) of 
existing vapor, to maximum possible density (or pressure) at the same : a 
temperature, expressed as a percentage. 

(c) Dew Point—Temperature at which condensations of moisture - 
would occur if the existing atmosphere were cooled without dies 
in vapor pressure. 

(d) Vapor Pressure-——Component of atmospheric pressure caused Hes 
by presence of water vapor, usually expressed in inches of mercury. 

(e) Dry Bulb Temperature——Temperature of the air as indicated ss 
by a standard thermometer. 

(f) Wet Bulb Temperature —For purposes of this method, tem- 
perature indicated by the wet bulb thermometer of a standard —< 
psychrometer or its equivalent. Theoretically, temperature at which ) 
the atmosphere would become saturated by evaporation of water Pei 
without loss or gain in total heat content of the air and vapor. 

(g) Hygrometer—Any properly calibrated instrument which 
indicates directly or indirectly the humidity of the air. 

(h) Absorption Hygrometer.—Any one of several types of hygro- 
meters containing a hygroscopic substance the length, thickness or rt 
weight of which is a measurable index of the humidity of the atmos-_ y 
phere. Usually such devices are graduated directly either in relative E o 
humidity or in regain of stock in process, and are continuously 
indicating. 

(4) Wet and Dry Bulb Hygrometer or Psychrometer—Contains 
two matched thermometers, one plain and one having a wet bulb | 
covering as hereinafter specified—for simultaneously indicating the 3 
dry and wet bulb temperatures of the atmosphere. aurbepert 

(7) Recording Hygrometer or Psychrometer—Any approved type 
of hygrometer or psychrometer equipped with automatic clocking 

1 Criticisms of this Tentative Method are solicited and should be directed to Mr. W. H. Whit- 
comb, Secretary of Committee D-13 on Textile Materials, Henry L, Scott Co., Providence, R. I. 
(1005) 
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a S and recording device capable of making a continuous time—relative 


the 
aa humidity autograph or time—wet and dry bulb temperature autograph. ave 
(k) Sling Psychrometer —A psychrometer containing matched dry 
and wet bulb thermometers suitably mounted for swinging through be 
the atmosphere, for simultaneously indicating dry and wet bulb wi 
temperatures. The thermometers shall be so mounted as to act 20 
independently and to face the air current during swinging. th 
by a mathine which a Sch) threat. The toad 
Sling Pay- 2. Approved Instrument.—The sling psychrometer shall be the . 
chrometer- standard instrument for measuring relative humidity, and for cali- p> 
brating all other humidity measuring instruments. The sling psychro- " 
_ meter shall conform to the following requirements: sh 
a Thermometers—Two mercury thermometers, stem graduated in 
degrees Fahrenheit or finer, matched to within F. throughout the 
‘range used. 
Nore.—Thin mercury bulbs have the advantage of sensitivity, requiring less 7 
time for swinging and giving quicker response to changes in atmospheric conditions. ws 
Wet Bulb Covering.—The bulb of the wet bulb thermometer shall Ww 
be completely covered with a close fitting fabric of mercerized cotton, 
silk or other soft unsized material, preferably tubular knitted. This Ww 
_ material shall be kept clean and free from all foreign substances likely tl 
to affect the absorption or evaporation of moisture. Pp 
Alternative 3. (a) Except in the case of dispute, other wet and dry bulb re 
Instruments. 1<ychrometers which have provision for maintaining a definite move- re 
ment of air across the sensitive elements of the thermometers may be V 
used, provided their indications have been proved equivalent to 
those of a standard sling psychrometer within the allowable limits of a 
accuracy. 0 
ns . (b) Except in the case of dispute, various types of absorption r 
___ hygrometers (preferably those containing human hair) may be used, c 
provided they are carefully calibrated at sufficiently frequent inter- r 
vals to agree with indications of a standard sling psychrometer within i 
the allowable limits of accuracy. 
| PROCEDURE t 
Procedure. 4. (a) Preparing Instrument.—The covering of the wet bulb shall 


be thoroughly moistened with water, preferably distilled water at 
approximately room temperature. A small bottle will serve as a con- 
venient water container. If new or dry through disuse, several min- 
utes may be required for complete saturation of the fabric. Touching 
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the fabric with the fingers, which may deposit oil or dirt, should be 
avoided. The dry bulb shall be maintained absolutely dry. 

(b) Swinging Instrument.—The handle of the psychrometer shall 
be grasped and the instrument whirled, preferably in a vertical plane, 
with sufficient rapidity to give the wet bulb a velocity of from 10 to 
20 ft. per second. ‘The purpose of whirling is effectively to expose the 
thermometer to the action of the air until the minimum wet bulb 
temperature is indicated. Whirling shall be continued for a minimum 
of 30 seconds if the mercury bulbs are thin, and for about 60 seconds 
if they are thick. The operator should preferably stand facing the 
air current, and locations where proximity to machinery, direct heat 
from the sun or other sources which would have undue influence 
should be avoided. 

(c) Reading Instrument.—Immediately after whirling the instru- 
ment the thermometers shall be read quickly. It is usually preferable 
to read the wet bulb first. For commercial accuracy, readings shall 
be made to the nearest 3° F. Greater accuracy may be secured by 
reading to the nearest 3° F. or closer. The hands, face and other 
warm objects shall be kept as far as possible from the mercury bulbs 
while the thermometers are being read. 

(d) For purposes of checking, the instrument shall again be 
whirled for about 20 seconds and another reading made. If necessary, 
this shall be continued until two successive readings agree. If atmos- 
pheric conditions are fluctuating it may be desirable to obtain several 
readings in order to secure an average. It will not be necessary to 
rewet the covering on the wet bulb so long as the fabric remains 
visibly damp. 

(e) If the wet bulb temperature is below freezing, special care 
and patience are necessary in making an observation. As the moisture 
on the wet bulb begins to freeze, its temperature becomes 32° F. and 
remains so until freezing is completed. The temperature of the ice- 
covered bulb will then slowly descend until the true minimum is 
reached. Several minutes may be required to secure a correct reading 
in such a case. 

5. (a) Subtract the wet bulb reading from the dry. The differ- 
ence is the “wet bulb depression.” Knowing the temperature and 
the wet bulb depression, the relative humidity may be calculated from 
the following basic formula;! ee 


e =e’ — 0.000367P(t — 


1 The basic formula is that deduced by Mr. Ferrel. It is found in the Smithsonian Meteorological 
lables and in Report No. 235 of the Weather Bureau, Department of Agriculture, 1915. 
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where e = actual vapor pressure of the atmosphere, in inches of 
mercury; 
saturated or maximum vapor pressure at temperature /’ 
in inches of mercury;! 
- = barometric pressure in inches of mercury (see Note); 
orl dry bulb temperature, in degrees Fahrenheit; and 
 Tedly = wet bulb temperature as shown by the sling psychrometer, 
ti in degrees Fahrenheit. 
abr Note.— Effect of the Barometer—Except for precise scientific measurements, 
changes in barometric pressure in any given locality are of negligible importance as 
affecting the accuracy of psychrometric humidity observations. Consequently in 
locations at or near the sea level (within 1000 ft. elevation) no consideration need be 
given to the height of the barometer. In the case of tests made at high altitudes or 
under conditions of excessive plenum, special tables should be used. A set of tables 
for various barometric pressures may be found in Report No. 235 of the U. S. Weather 
Bureau. 


of 
Dag. S04 Relative humidity (per cent) = at 
where E = saturated or maximum vapor pressure at temperature ?. 
(b) For determining relative humidity from psychrometric ob- 
servations within the noimal temperature range 0° F. to 112° F., and 
for normal barometric pressure, 29 to 31 in., reference may for con- 
venience be made to tables, charts, calculating devices, etc., provided 
they agree with the basic formula within the allowable limits of 


Relative humidity may be calculated from the relation: 


Accuracy. 6. Distinction shall be made between the degree of accuracy 
satisfactory for ordinary commercial testing and that required of the 
laboratory technician. 

(a) Commercial Testing —For ordinary commercial testing, meas- 

ured relative humidity shall not be more than 2 per cent above or 

below the relative humidity indicated by a standard sling psychro- 
meter properly operated. 

to a (b) Laboratory Testing.—For close laboratory testing, or in case 

Frcs of dispute, measured relative humidity shall not be more than 1 per 
cent above or below the relative humidity indicated by a standard 
sling psychrometer properly operated. 

Note.—Under ordinary conditions, 1 per cent error in relative humidity cor- 
responds to approximately 4° F. error in wet bulb depression. 


«8 See Smithsonian Meteorological Tables for table of saturated vapor pressures. 
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TENTATIVE METHODS FOR 
TEXTILE FIBERS AND THEIR QUANTITATIVE 
DETERMINATION IN MIXED GOODS! 4 


aa A.S.T.M. Designation: D 276-31 T 


This is a Tentative Standard, published for the purpose of eliciting oe 
and suggestions, and as such is subject to annual revision. 
ISSUED, 1927; REVISED, 1929, 1930, 1931. 
4 GENERAL CHARACTERISTICS AND APPEARANCE OF THE Most 
ImPoRTANT TEXTILE FIBERS 
Cotton: 

Cotton, including several different kinds, consists of seed hairs obtained 
from different species of plants of the genus Gossypium. The kinds most used 
are American Upland cotton from Gossypium hirsutum, Sea Island from 
Gossypium barbadense, Egyptian supposed to be from a hybrid derived in part 
from Gossypium barbadense, India cotton from Gossypium herbaceum and 
Chinese cotton from Gossypium nanking. 

Normal cotton fibers appear as long, colorless, twisted, ribbon-like cellular 
structures with thickened edges, due to the collapse of the original hollow cylin- 
drical structure or tube. Most fibers have a flattened central air-filled canal 
orlumen. The [ength of the fibers varies with the variety from about 4 to 2 in. 
and the diameter or ribbon width from about 0.00063 to 0.00090 in. The 
number of natural twists or convolutions along the fibers varies considerably, 
ranging from about 159 to 225 perin. These twists occur in both directions. 
Flax or Linen: 

Flax fibers are bast fibers from the inner bark of the flax plant, Linum 
ustlatisaimum. 

Flax fibers consist of groups of cells, and these ultimate cells are long 
pointed, colorless and fairly uniform in structure. The central lumen often 
indistinct and sometimes appearing double, is narrow compared with the thick- 
ness of the cell wall. 

Characteristic slight swellings or nodes are to be found at fairly regular 
intervals, with fine almost invisible cross-lines. The nodes, discolorations and 
cross-lines are more pronounced in woven fabrics than in raw flax, and recent 
studies indicate that the cross-lines which have been regarded as especially 
characteristic of flax, seem to be produced chiefly by the methods of extracting 
and cleaning the fiber. 

Individual flax fibers vary in diameter, from coarse or fine stemmed plants 
and also depending on how much it has been combed or split up. 

Commercial flax usually runs about 20 in. in length, but some fibers may 
run up to 36 in. or even longer. The ultimate cells of flax range from 15 to 50 
mm. (0.6 to 2.0 in.) but in actual practice the fibers are rarely, if ever, reduced 
to their ultimate cells. In woven fabrics, linen yarns often show a characteristic 
abrupt change in diameter due to fibers being partly split off in hackling. In 
contrast to this, cotton yarns vary in size in a tapering manner. 


airy 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. Scott Co., Providence, R. I. 
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Fic. 1.—Longitudinal View of Cotton (X 250). 
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Fic, 11.—Longitudinal View of Tussah Silk (X 100), 
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13.—Longitudinal View of Xanthate of Cellulose Rayon 
(Viscose Co.) (> 100). 
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18.—Cross-Section of Acetate Rayon, 150 Denier (Cela- 
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ier (Viscose 


Co.) (X 500). 


Fic, 22.—Cross-Section of Viscose Rayon, 150 
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Hemp (Common hemp, Cannabis sativa): « 

Hemp fibers are bast fibers from the inner bark of the hemp plant, Cannabis 
sativa. 

Hemp fibers are composed of groups of long, blunt cells, not pointed at the 
ends as flax, though often of a forked shape. They all show large, well-defined 
lumens equal to or exceeding the thickness of the walls. There are usually pro- 
nounced longitudinal striations, and cross-lines are prominent, as are dislocations 
or folds, swellings and cross-fissures. The cell cross-sections are irregularly oval; 
the lumen flattened and irregular. 

The commercial fibers are usually 3 to 8 ft. in length and in some kinds 
may be even longer. Dew-retted hemp is gray; water-retted hemp is light 
yellow; and steam or peeled and scraped hemp is semi-translucent. 

There are several fibers miscalled hemp, but all are distinctly different from 
true hemp, and also different from each other. The $e list indicates some 
of these fibers which are actually used in commerce: 


Roselle ow Jo 
feos oly 


Hard Fibers............. 


(Tubize) (X 500). 


Jute fibers are bast fibers from the i inner bark of two closely related plants, 
India jute, Corchorus capsularis, and Desi jute, Corchorus olitorius. 

Jute fibers appear as bundles of fibers, shorter than hemp, with tapering 
and more pointed ends than hemp. The lumen is oval shaped, almost central, 
large and well defined, at times as wide or wider than the cell-walls and often 
remarkably constricted. The cross-sections of the cells are polygonal, five or 
six sided. There are longitudinal striations but no transverse markings nor 
jointed ridges. Externally the fibers are smooth and lustrous. 

The prepared fibers may run from 4} to 8 ft. in length and the crude fibers 
may be as long as 14 ft. 


Ramie fibers are bast fibers from the inner bark of the ramie or rhea plant, 
Boehmeria nivea. 

Ramie fibers are long, somewhat tapering cells of uneven diameter with 
thick rounded ends. The diameter is irregular and the central canal or medul- 
lary space is sometimes quite distinct and at other times disappearing entirely. 
The canals are filled with granular matter and occupy from one-third to one- 
half the diameter. In cross-section the cells are more or less irregularly ellipti- 
cal, but are often flattened and show very characteristic prominent cross-lines 
or fissures. The cell-walls are coarse, thickened irregularly at intervals, usually 
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exhibiting well-marked nodes, joints, and discolorations. There are many 
prominent deep longitudinal striations, crossed at irregular intervals. 


Ramie is stronger than the other vegetable fibers but lacks their extensi- 


Wool hairs under the microscope show an outer scaly layer or cuticle and 
an inner fibrous layer or cortex which may or may not be pigmented, and a 
central canal or medulla, usually filled with more or less interrupted granular- 
appearing matter. The epidermal scales on the surface of the fiber can be 
readily discerned, even under low power magnification and these instantly dis- 
tinguish the fiber from silk or vegetable fibers. The scales are more or less 
translucent in appearance and permit of the under cortical layer being seen 
through them. The nature, structure, and arrangement of the scales differ 
considerably with different varieties of wool. The epidermal layer of scales 
imparts to the wool fiber its characteristic quality of luster through the reflec- 
tion of light from the surface. 

The cortical layer or true fibrous portion of the fiber forms the major con- 
stituent of wool. It consists mainly of more or less elongated cells and often 
presents a distinctly striated appearance, the striations being visible through 
the translucent layers of scales. When fiber is fine in staple, the cortical cells 
exhibit more or less unevenness in their growth and arrangement, with the 
result that the fiber is contracted on one side or the other, causing the wavy 
appearance of such wools. Coarse wools seldom exhibit the wavy structure. 


Silk: 

Silk filaments after de-gumming have the appearance of a single, fine, struc- 
tureless, cylindrical, transparent filament (rarely striated longitudinally), flat- 
tened in spots, and in cross-section round or irregularly oval. 

The fibers are many hundreds of yards long. 


Wild Silk (Tussah Silk): 


Wild silk consists of flattened, ribbon-like filaments of much greater width 
than the mulberry silk, with many fine, longitudinal striations, and with fre- 
quent oblique depressions where the fibers have crossed one another in the 
cocoons. Such silks are obtained from a variety of species of silk worms other 
than those from which the cultivated silk (Bombyx mori) is obtained. The 
silks are usually brownish in color. 


Rayons: 


Viscose rayons appear to consist of ribbons scored with deep longitudinal 
striations. The cross-section of the filaments varies from irregular ovals to 
long and narrow figures which may be either straight or bent with rounded 
crescents. The ends of the figure are rounded, the sides are scored by notches 
corresponding to the longitudinal striations of the filament. 

Cuprammonium (or cuprate) rayons appear as smooth rods quite uniform 
in diameter with sometimes fine longitudinal striations. The cross-section is 
oval or round. 

Nitro-cellulose or collodion rayons appear as if composed of several very 
fine filaments which adhere to each other throughout their length. The cross- 
section appears as rounded figures attached toone another, = = ~~ 
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a Acetate rayons appear as transparent structureless filaments with only 
fine striations. The cross-sections are ovals which are flattened or indented 
at several points or sides. 


FIBER MICROSCOPY 

:: Fiber microscopy requires a certain amount of delicate technique and skill 
and a knowledge of proper methods of preparing and mounting specimens for 
examination as well as of the proper selection of lenses. Care and skill resulting 
from considerable practice are required to bring out the markings and structure 
of the various fibers. 

Microscope.—A reasonably good microscope together with a good 
system of first-class lenses is essential. The following table gives a 
suitable range of magnifications obtained from the objectives and eye- 


pieces noted: 


MAGNIFICATION 
OBJECTIVE Eve-Piece No. 5 Eyve-Pisece No. 10 


It is an advantage to have the microscope fitted with a revolving 
nose-piece suitable for the three objectives, in which case the specimen 
can be readily located and viewed under different magnifications. 
An adjustable stage is also a convenience in locating different portions 
of the mount as well as in focussing. With a sub-stage diaphragm and 
condenser, proper conditions of illumination can be easily obtained. 
These are usually supplied with a good microscope. 

Mounting of Specimens.—For all practical purposes and where it 
is not necessary to preserve the slides with their mounts, the speci- 
mens may be mounted in water. A few fibers should be well sepa- 
rated or teased with suitable implements and cut in convenient lengths, 
if necessary, after which they are laid on the slide and moistened with 
a drop of water. ‘The cover-glass is placed over them and gently 
pressed down so as to flatten the specimen. It is usually preferable to 
confine the specimen to few rather than many fibers in order to avoid 
tangles and distortion. If permanent mounts are desired the fibers 
may be mounted in Canada Balsam which dries and cements the cover- 
glass firmly in place. Such mounting, however, is not recommended 
until considerable experience in fiber microscopy has been gained. 


QUANTITATIVE SEPARATION OF THE MOST COMMON 
TEXTILE FIBERS 


SELECTIVE DyEING TESTs FOR QUALITATIVE IDENTIFICATION 


When little or nothing is known concerning the fibers present in a sample, 
it will be found desirable to first apply the following selective dyeing tests, 
which will indicate qualitatively the nature of the fibers present, after which 


more definite qualitative and finally quantitative tests may be applied. 
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Stripping of Sample.—If the fibers have already been dyed when 
- received, the dye should be stripped off before making the test. 


— _ This can usually be accomplished by boiling in a 3-per-cent solution 


of sodium hydrosulfite. After the color has been stripped, wash 
_ the material thoroughly with water to remove the stripping agent. 
All percentages given are based on the weight of the goods dyed. 

Dyeing Tests—Treat a piece of the sample in a solution of NaCl 
(3-per-cent) and Newport Direct Sky Blue FF (3-per-cent). Viscose 
takes a full shade of blue, while cellulose acetate is undyed. 

Dye a piece of the sample at boiling for 30 minutes in a dye bath 
containing -1 per cent of indigo carmine and 2 per cent of acetic acid. 
Work the goods thoroughly while dyeing, then remove and wash well 
with water. Wool or silk take a full shade, while cotton and rayon 
are undyed. 

Dye a piece of goods for 45 minutes just under boiling tempera- 
ture in a bath containing 2 per cent of National Superchrome Red B 
(National Aniline and Chemical Co.) and 1.5 per cent of acetic acid. 
Then add 2 per cent of K,Cr,0; and boil for 30 minutes. Remove 
from the bath and wash thoroughly with water. Wool takes a full 
red shade whilesilkisumdyed. | 


BURNING TEST FOR QUALITATIVE IDENTIFICATION OF VEGETABLE 
ANIMAL FIBERS 


AND 


Burning Test.—The burning test may be employed as a quick 
means of distinguishing between vegetable and animal fibers. The 
vegetable fibers when ignited by a flame burn quickly and completely 
with the well-known odor of vegetable material; while animal fibers 
such as wool and silk burn more slowly with a distinct odor similar to 
burning glue and leave a globule of ashy matter. Silk yarn, which 
has been weighted with mineral salts, when ignited will not be entirely 
consumed and there will remain a fine mineral filament. 


PROCEDURE FOR A COMPLETE QUANTITATIVE ANALYSIS 

This procedure is for use in cases where an exhaustive knowledge of the 
several different fibers present in a sample is desired. In most cases, where not 
more than two different fibers are present in a sample and their identities are 
known qualitatively, the proper individual quantitative test may be advan- 
tageously applied directly, without first going through the general procedure. 


PROCEDURE 


Weigh out 2 to 5 g. of the sample in a glass-stoppered weighing 
bottle and dry at 100 to 110° C. to constant weight. The difference 
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between the initial and final weights represents the moisture content. 
Boil the dry material thoroughly in dilute HCI (1-per-cent), care being 
taken not to disintegrate the fibers. If the fibers are much weakened 
or disintegrated, repeat with a new sample, using a weaker acid. 
Repeat the boiling with fresh portions of the acid until no residue is 
found upon evaporating a few drops of the liquid on a watch-glass. 
This treatment removes mineral loading matter soluble in HCl, 
finishing materials, more or less dyestuffs, as well as other material 
soluble in water. 

Extract the residue first with alcohol and finally with carbon 
tetrachloride (CCl) until all soluble material is removed. Dry and 
weigh. Discard the extract. The residue is anhydrous fibers and 
any matter (mineral) not soluble in HCl. Divide immediately into 
two parts, and weigh each portion. 

Reduce the first portion to ash. This will give the natural 
insoluble ash of the fibers, which is generally negligible, and any 
insoluble salts employed in mordanting or loading. 

Heat to boiling about 60 cc. of basic ZnCl, solution, and immerse 
the second portion of the fibers. Remove the flame, stir the sample 
thoroughly for about one minute and again bring to boiling. Transfer 
immediately to a weighed Gooch crucible using the insoluble fibers as 
a mat for the crucible. Remove the insoluble fibers to a beaker con- 
taining cold, dilute HCl (5-per-cent). Thoroughly wash in the beaker 
by agitation and again filter. Repeat the process several times, using 
a weaker acid solution at each subsequent washing. Finally, remove 
the crucible and finish washing with several portions of hot water 
until free from chlorine as chloride. Dry at 100 to 105° C. and weigh. 

The loss represents silk and in certain cases a portion of the sizing 
material, Also rayon or artificial silk is here removed. 

Treat the residue with about 100 cc. of a solution of approximately 
5-per-cent KOH and boil gently for 10 to 15 minutes. Pour into 
500 cc. of cold water and let stand until the fibers have settled, and 
decant carefully the supernatant liquor, taking care to avoid loss of 
any fibers. Filter through a weighed Gooch crucible and wash thor- 
oughly with boiling water. Moisten with a few cubic centimeters of 
dilute acetic acid and again wash with hot water, and finally with 
about 10 cc. of alcohol. Dry and weigh. 

The loss in weight represents wool and a small portion of cotton. 
To correct for this add 3 per cent of the cotton to the cotton figure 
and subtract the same amount from the wool figure. 

The residue is cotton or vegetable fibers (wood fiber, jute, linen, 
and similar material). Ignite. The loss represents the various vege- 
table fibers. The residue ay — of asbestos, mineral wool, or 
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other mineral fibers, and should be examined qualitatively and 
microscopically. 


QUANTITATIVE SEPARATIONS OF SAMPLES CONTAINING 
TWO OR MORE KINDS OF FIBERS 

In all of the test procedures described below, all-weighings are made on 
bone-dry material and losses are calculated on the original weight. For all 
practical purposes, the results so obtained are sufficiently reliable. However, - 
where strictly commercially interpretable results are desired, the procedure 
must be followed after first correcting the bone-dry percentages to air-dry 
percentages, assuming the following standard regains at normal atmosphere: 


‘ANDARD REGAINS A 
St. NorMat REGAIN 


100 
Cotton and Cellulose Acetate ‘Toss = 0.939 


Example.—A sample shows by analysis on a bone-dry basis: 


30.0 per cent 


100.0 per cent 


Divide these percentages by their respective normal regain factors and 
obtain values in proportion to the normal atmosphere weights of these materials: 


30.0 + 0.939 = 32.0 
45.0 + 0.877 = 51.3 
25.0 + 0.900 = 27.8 


lo ae multiplying by ae there is obtained a total percentage of one hun- 


dred, and the component percentages are, therefore, the proportions of each 
fiber present in the material, on a basis of the proper normal regains, as follows: 


100 
Cotton 28.8 per cent 


= 100.0 per cent 
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DETERMINATION OF MOISTURE AND SIZE LOossES 
In all of the following quantitative separations the standard 
procedure for determining the moisture and size losses is as follows 
and will not be repeated: 

Weigh out 2 to 5 g. of the sample in a glass-stoppered bottle and 
dry at 100 to 110° C. to constant weight. The difference between 
the initial and final weights represents the moisture content, calcu- 
lated as a percentage of the original weight. Remove the sizing 
materials from the residue by boiling with HCI solution (1-per-cent). 
Wash out the acid with water and dry at 105°C. to get the total 


weight of the fibers. 

of 
COTTON AND WOOL MIXTURES 


Weigh out a piece of the goods and dye it in a bath containing 3 
per cent of indigo carmine and 2 per cent of acetic acid (both percent- 
ages based on the weight of the goods). Dye at boiling temperature 
for about 15 minutes, washing the goods thoroughly in the bath. 
The cotton wil] take a pale blue color and the wool will dye a much 
deeper blue. By examining the dyed cloth under a hand glass, a 
good approximation of the amount of wool present may be obtained. 


PROCEDURE 


Remove the sizing and finishing materials by extracting in ether, 
boiling in distilled water for 10 minutes, treating in a hot (90 to 95° C.) 
solution of sodium carbonate (0.5-per-cent) for 30 minutes, rinsing in 
distilled water, immersing in a hot (85 to 90° C.) solution of HCl 
(0.5-per-cent) for 30 minutes, rinsing in distilled water, neutralizing 
in a solution of sodium carbonate (1-per-cent) at room temperature, 
rinsing thoroughly in distilled water and drying. All weighing shall 
be made after the specimen has been conditioned at 65 per cent 
relative humidity, and 70° F. Weighings shall be made to the nearest 
milligram or equivalent accuracy. Gently boil the specimen in at 
least 100 times its weight of a solution of potassium hydroxide (5-per- 
cent) for 10 to 15 minutes. Rinse in hot distilled water, then in a 
solution of acetic acid (5-per-cent) and again in distilled water. 
Filter, then dry in air and condition the specimen. The percentage 
of cotton present shall be calculated from the following formulas: 


Weight of cotton tlt 
Original weight of specimen “ Pa) oll 


Weight of cotton = 


Percentage of cotton = 
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COTTON, SILK, AND WOOL MIXTURES y we 


The residue after removal of the sizing material is anhydrous 
fibers and any mineral matter not soluble in HCl. Divide immedi- 
ately into two parts, weighing each. 

Reduce the first portion toash. This will give the natural insol- 
uble ash of the fibers, which is generally negligible, and any insoluble 
salts employed in mordanting or loading. 

Boil the second portion for 2 minutes in a solution of basic ZnCl, 
(sp. gr. 1.72), known as Elsner’s reagent, which is prepared by dis- 
solving 100 parts of ZnCl, and four parts of ZnO in 85 parts of hot 
water to complete solution. Wash the residue in dilute HCl and then 
in water until the acid has been completely removed as may be de- 
tected by litmus paper. The extract contains all the silk. The 
residue is cotton. Dry and weigh. 

When only cotton and silk are present Method A as described 
under Cotton and Wool Mixtures should be used. 


dis WOOL AND SILK MIXTURES 


x 


The residue after removal of the sizing material is anhydrous 
fibers and any mineral matter not soluble in HCl. Divide immediately 


into two parts, weighing each. 

Reduce the first portion to ash. This will give the natural insol- 
uble ash of the fibers, and. any insoluble salts employed in mordanting 
or loading. 

Dip the second portion in concentrated HCl for two minutes at 
49°C. This will dissolve the silk and not materially affect the wool. 
Wash the residue well until all acid has been removed. Dry and 
weigh. The extract contains all the silk. The residue is wool. 


erte SILK AND RAYON MIXTURES 


_ Divide the residue after removal of sizing materials into two 
parts, weighing each. 

Reduce the first portion to ash. This will give the natural in- 
soluble ash of the fibers and any insoluble salts employed in mordanting 
or loading. 

Treat the second portion at ordinary temperature for 20 minutes 
in an alkaline solution of copper sulfate known as Lowe’s reagent, 
which is prepared by dissolving 10 g. of CuSQ,°5H.O in 100 cc. of 
water, adding 5 cc. of glycerin and then adding a 20-per-cent caustic- 
soda solution until the precipitate formed redissolves. This will dis- 
solve the natural silk, leaving the rayon as an insoluble residue. 
The extract contains all the silk. The residueisrayon, 
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A. s .T.M. DESIGNATION: 


D 276-31 T 


ADDITIONAL TESTS FOR SILK AND RAYON MIXTURES 


1, When treated with a cold semi-saturated solution of chromic 
acid silk is slowly soluble; all rayons except the acetate variety are 
soluble; while cotton and all other vegetable fibers are insoluble. 

2. When treated with a 40-per-cent solution of potassium hydrox- 
ide, silk is acted upon at 65° C., dissolving at 85° C. and tussah silk 
swells at 75° C., dissolving at 120° C.; while rayons are insoluble on 
boiling. 

3. In Schweitzer’s reagent, silks, collodion and cellulose rayons 
are soluble, while gelatine rayon stains liquid-bright violet. 

Schweiizer’s Reagent: 

Dissolve 5 g. of copper sulfate in 100 cc. of boiling water, add 
NaOH solution to complete precipitation; wash the precipitate thor- 
oughly, then dissolve in the least quantity of NH,OH. This should 
give a deep blue solution. 

4. In Millon’s Reagent a brick red color will develop with silk; 
while rayons remain white or uncolored. 


Millon’s Reagent: 


Dissolve metallic mercury in its own weight of concentrated, 
c. p. HNO; (sp. gr. 1.42), then dilute this solution with an equal volume 
of water. Sometimes a new preparation of this reagent does not work 
(perhaps due to the nitric acid used), and so each lot should be tested 
by moistening scoured wool or real silk with it, gently warming and 


: noting the production of a brick red color on the animal fiber. This 
i reagent, if found reactive, should be kept in a small, tightly-stoppered 
bottle, when it will usually retain its staining power for a long time. 
It is used as a stain for animal fibers. The mixed or separated kinds 
of fibers are covered with a few drops of Millon’s Reagent and gently 
warmed (not boiled). 
20072 liw 
4 gnitar TUSSAH SILK AND CULTIVATED MIXTURES 
2 Divide the residue after removal of sizing materials into two 
parts, weighing each. 
eS Reduce the first portion to ash. This will give the natural 
t, insoluble ash of the fibers, and any insolubie loading mordants, or tin 
of salts. 
ic- Steep the second portion in cold concentrated HCl for 10 minutes, 


filter and wash the filter well with water until all acid has been re- 


residue is Tussah silk. 


moved, dry and reweigh. The extract contains all the silk. The 
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Tenrative MeEtTHODs For IDENTIFICATION OF FIBERS 


DIFFERENTIATION OF RAYONS 


Any rayon tested by these methods shall be in the bleached or unbleached 
state and shall be free from oil or other foreign substances. A suggested pro- 
cedure for removing the oil or other foreign substances is to rinse the rayon in 


(a) boiling water, (b) denatured alcohol, and (c) ethyl ether, then allow to dry 
at room temperature. 


To DISTINGUISH CELLULOSE-ACETATE FROM ALL OTHER RAYONS 


Cellulose acetate rayon is distinguished from the regenerated 
cellulose rayons by its solubility in pure acetone or in glacial acetic 


acid, if acetone is not available. A small sample of cellulose acetate 


ii walker the oot Jos ten 


bets suaqgse 10 niste & boas ai 4) 


Special Test Tube With Cap. 


rayon will dissolve completely in a few minutes; the cellulose rayons 
are insoluble. The result of this test can be confirmed by twisting 
the fibers to a tight wad and cautiously applying the flame of a lighted 
match. Cellulose acetate rayon iuses and burns and hardens at once 
into a brittle substance, globular in appearance. 


i 


To DistrncuisH NitrRo-CELLULOSE RAYON FROM VISCOSE AND Cup- 
RAMMONIUM RAYONS 


If the rayon is not cellulose acetate, moisten it with a 1-per-cent 
solution of diphenylamine in a mixture of two parts of concentrated 
sulfuric acid and one part of glacial acetic acid. (This mixture of 
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acids is recommended instead of sulfuric acid alone as it does not dis- 
solve rayon so quickly and the color persists longer.) Nitrocellulose 
rayon assumes a deep blue color immediately and the fibers dissolve 
rapidly to a blue solution. Viscose and cuprammonium rayons are 


not colored blue and dissolve more slowly. nach 


DistrycuisH ViscosE RAYON FROM CUPRAMMONIUM RAYON 


If the rayon is neither cellulose acetate nor nitro-cellulose rayon, 
test it for sulfide sulfur. A special test tube with cap of the construc- 
tion shown in Fig. 1 is convenient for this test in order to protect the 
test paper from contamination by sulfide in the air. 

Introduce 0.5 g. of the rayon into the test tube and add 10 ml. 
of a 3-per-cent sulfuric acid solution. Place a piece of filter paper, 
previously soaked in a 10-per-cent lead acetate solution, over the 
opening of the tube and hold it in position by means of the cap. Im- 
merse the tube to a depth of about 4 in. in a steam bath and heat 
for 4 hours. If at the end of this period the exposed part of the lead 
acetate paper becomes stained with a brown or black color (indicating 
the presence of sulfide sulfur), the sample is viscose rayon. Cupram- 
monium rayon gives a negative test. 


Note.—In the opinion of the committee, (1) none of the staining methods thus 
far proposed can be invariably depended upon to distinguish between viscose and 
cuprammonium rayon, and (2) no thoroughly reliable method of identifying cup- 
rammonium varn has been discovered. 
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ROUND-HOLE SCREENS FOR TESTING PURPOSES! 
A.S.T.M. Designation: E 17-31 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. ise 


IssuED, 1931. casts 


1. These specifications cover testing screens for use in the classi- 
fication of materials according to size in all cases where specifications 
call for use of screens having circular openings. 

2. Plates used in the manufacture of screens shall be made of 
brass, bronze, steel or other rigid metal. Thickness of plates shall be 
governed by size of openings as well as screening area of screens and 


shall conform to the following requirements: 


ScREENING oF a lo 
AREA, SQ. IN. OPENING 
Under 100 


THICKNESS, IN, 


bons 
100 and over 


3. Frames for laboratory screens 8 in. in diameter shall be of 
metal at least 23 in. in height, and sufficiently rigid to resist distortion. 
Frames for large screens may be of either hardwood or metal and may 
be square, rectangular or circular, as specified. 


4. (a) Spacing of openings for all screens” shall conform to the 
following requirements: 


Spacing of 
Opening. 


—- DIAMETER OF DIsTANCE CENTER TO DIAMETER OF Distance CENTER TO 
t = OPENING, IN. CENTER OF OPENINGS, IN. OPENING, IN. CENTER OF OPENINGS, IN. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. H. 
Jackson, Chairman of Section on Coarse Screens of Technical Committee III on Size and Shape, of 
Committee E-1, U. S. Bureau of Public Roads, Washington, D.C. 
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7) The openings in the screen plate shall be so arranged that Arrangement 
when spaced according to the requirements of Paragraph (a) the % OPemine® 
maximum number possible is obtained. 

5. (a) For screens having openings } in. or less in diameter, the Tolerance 
actual diameter of any opening shall not vary from the nominal Sf Ovenines 
diameter more than 5 per cent. 

(b) For screens having openings over } in. in diameter, the actual 
diameter of any opening shall not vary from the nominal diameter 
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TENTATIVE METHOD OF BEND TESTING FOR | 


it 3 it 
Designation: E16-31T 


= ; ma This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED, 1931.? 
1. This method of bend testing consists essentially of bending 
the specimen by means of forces at the ends and without introducing 
_ additional forces at the point of maximum bending. This is followed 
_ by measurements of the elongation of the outside fibers at the point 
- of maximum bending. This is known as free bending with measure- 
_ ‘ment of the fiber elongation. 


Note.—Although most of the work with this test has been carried out on rolled 
iron and steel, sufficient work has been done with other forms of ferrous material, 
as well as with hardened copper alloys and other non-ferrous metals, to show that 

the principles involved are applicable, although it will be necessary to work out the 
details in each case. It is obvious that if the specimen bends flat upon itself without 

* fracture no quantitative data in addition to this fact may be obtained. Work on 

aay ae producing failure in such highly ductile materials by special means is under way, 

_ and recomimendations may be made at a subsequent date. It is equally obvious 

that if the material is so brittle as to preclude an initial end bend, the test is not 

mee applicable. However, there is little need for a bend test if such a condition exists. 


Preparation 2. (a) For results in which the measured performance is inde- 
he ll pendent of the thickness of the specimen, rectangular specimens with 
widths at least three times the thickness shall be used. ‘The edges 
shall be smoothed so that the fracture will not take place at the edge. 
A radius up to one-eighth the thickness of the specimen may be used 
on the edges. The outside surfaces of the specimen shall be smooth 
) « and free from local defects and transverse scratches. The length 
_ may vary with the thickness of the piece and is unimportant provided 

_ it is long enough to perform the bending operation. 
; (b) Round bars may be tested by this method but the results 
_ will only be comparative, as for the same material the fiber elongation 

a a found to vary slightly with the diameter. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. H. F. Moore, 
Chairman of Technical Committee I, of Committee E-1, on Mechanical Testing, University of Illinois, 
Urbana, Ill. 

2 Accepted for publication as tentative by Committee E-10 on Standards, August 6, 1931. 
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S.T.M. DESIGNATION: 


E 16-31 T | 


(c) The gage length in which the elongation is measured shall 
be 0.3 in. in the ones of plate from } to 4 in. in thickness and 1 in. 
for all plates over $ in. in thickness. This gage length shall be located 
at the section of maximum bending and in the center third of the width 
of the specimen. 


NoTe.—Experiments have shown that the gage length is not critical, so that the 
apparent discontinuity at } in. does not lead to errors in excess of the allowable. 
For certain special applications such as welds it may be desirable to use other gage 
lengths. In such cases, the gage length used shall be at least equal to the thickness 
of the plate and not more than twice the thickness of the plate but shall in no case 

be more than | in. 


4 PROCEDURE 


3. When starting the bend any local stress or strain at the section 
which eventually will have the greatest bending should be avoided 
This may be accomplished by holding the specimen in a vise about 
one-third from the end, producing an initial bend at this point by 
hammer blows, or the specimen may be set up on cross supports and 
the initial bend started by compression at the third points. The 
initial bend shall be far enough from the final point of maximum 
bending so as not to affect it. This shall be performed on both ends 
of the specimen. The initial bend may vary from 5 to 30 deg., depend- 
ing on the ductility of the material. The magnitude of this initial 
bend does not affect the results. 

4, (a) The specimen with initial bends on each end shall be 
placed in a vise or press as a strut and compression applied at the 
ends. The vise or press shall be closed until failure of the outside 
fibers occurs. The speed is not a factor provided actual shock is 
avoided. The continuity of closing and the speed may be varied at 
will without affecting the results beyond the duplicability specified 
in Section 6. 

(b) Bending may be carried out in special machines by any 
other suitable means provided that local stresses at the point of max- 
imum bending are avoided. If such stresses are not avoided low 
values will result. 

5. (a) The performance of the specimen in the bend test shall 
be evaluated by the measurement of the outside fiber elongation. 
The most direct method of performing this is to measure with a flex- 
ible scale the final length between gage marks placed on the specimen 
before bending, allowance being made for the width of any cracks 
included in the final gage length. 

(b) Any other method of measuring the fiber elongation which 
gives the same values as the direct method described in Paragraph (a) 


Gage 
Length. 


Method of 
Starting 


* the Bend. 


Method of 


Closing 
the Bend. 


Measure- 
ment of 
Fiber 
Elongation. 
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) may be used. For example, in some cases it may be objectionable 

’ to put gage marks on the specimen. In this event the radirs of the 

Outside of the specimen may be measured and the elongation calcu- 

lated. For simplified operation a bend extensometer has been devel- 

<i sets oped, which reads fiber elongation directly when placed on the curved 

ey surface. Any such method is satisfactory if, as above stated, the 

_ values obtained are consistent with the method of direct measurement. 

ea rs Note.—With material less than } in. in thickness the difficulties in measurement 

re ois of elongation are so great that the committee is not yet prepared to make any recom- 

oR mendations, The committee is continuing the study of this problem and hopes 
to make recommendations at a future date. 


Duplicability. 6. The duplicability of the test results as obtained by this pro- 
a reel cedure when applied to rolled steel plate will be within 5 per cent 
»... of the fiber elongation. The duplicability of the test when applied 

to other materials will vary, as the nature of the material will affect 


the accuracy of the end point determination. 
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Tentative revisions of A.S.T.M. Standards are printed for 
one or more years with a view of eliciting criticisms, of which 
the committee concerned will take due cognizance before recom- 
mending final action. 

Members to the Society and cthers are invited to direct 
written criticisms of any of these Tentative Revisions to the 
officer of the appropriate committee, whose name and address 
appear in the footnote in connection with each revision. 
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TENTATIVE REVISIONS OF A.S.T.M. STANDARDS bY » 


gain SPECIFICATIONS FOR STEEL TRACK SPIKES ly 
(A.S.T.M. DesicnaTion: A 65 24)! 


A revision in the form of separate tentative specifications entitled 
‘‘Specifications for Soft Steel Track Spikes (A 65 — 26 T)’ is intended 
to replace the present standard specifications. 


STANDARD SPECIFICATIONS FOR STRUCTURAL STEEL | 
FOR SHIPS 


(A.S.T.M. Desicnation: A 12-21)! 


A revision in the form of separate tentative specifications entitled 
“Specifications for Structural Steel for Ships (A 131-31 T)’” is 
intended to replace the present Standard Specifications A 12 and A 13. 


STANDARD SPECIFICATIONS FOR RIVET STEEL 

(A.S.T.M. Desicnation: A 13-24)! 

A revision in the form of separate tentative specifications entitled 
“Specifications for Structural Steel for Ships (A 131-31 T)’® is 
intended to replace the present Standard Specifications A 12 and A 13. 


STANDARD: SPECIFICATIONS FOR STRUCTURAL SILICON STEEL 
(A.S.T.M. Desicnation: A 94-29)! 


Section 7. (a).—In the table following this paragraph after the 
requirement for elongation in 8-in., insert a requirement for elonga- 
tion in 2-in., as follows: ed 3 

1 600 000 
tens. str. 


Elongation in 2 in., minimum, per cent 


Section 8.—Letter the present section as Paragraph (a) and add 
a new Paragraph (0) to read as follows: 
(6) For material under 35 in. in thickness or diameter, a deduction from 


the percentage of elongation in 8 in. specified in Section 7 (a) of 1.25 per cent 
shall be made for each decrease of #4 in. in thickness or diameter below 3 in. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. V. H. Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., 
Conshohocken, Pa. 

? Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 631 (1926); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 23. 
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TENTATIVE or A.S.T.M. STANDARDS 


i a Section 11 (e).—Change to read as follows by the addition of the 
a  jeetiiged words and dimension and the omission of the dimension 
in brackets: 


(e) Tension test specimens for material over [1] 1} in. in thickness or diam- 
_ eter may be machined to a thickness or diameter of at least ? in. for a length 
« at least 9 in. or they may conform to the dimensions shown in Fig. 2. 


Fig. 2.—Add as Fig. 2 the accompanying Fig. 1. — - 


Radius not less Note :-The Gage Length, 
thang: | Paralle/ Section | Parallel Section, and 
Fillets shall beas 
Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
2 the Testing Machine 
Gage Length in such aWay that the 


for Elongation Load shall be axial. 


pa 


Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. 
om 


STANDARD SPECIFICATIONS FOR BILLET-STEEL CONCRETE 
REINFORCEMENT BARS 


(A.S.T.M. Destcnation: A 15-30)! 


 cttons 3 (b).—Change to read as follows by the addition of the 
italicized words: 


(b) The bars shall be rolled from new billets of properly identified heats of 
open-hearth or lots of bessemer steel. No rerolled material will be accepted. 


Section 11 (a).—Change from its present form: namely, 


11 (a) Tension and bend test specimens for plain and deformed bars shall 
be taken from the finished bars, and shall be of the full thickness or diameter 
of bars as rolled; except that the specimens for deformed bars may be machined 


for a length of at least 9 in., if deemed necessary by the manufacturer to obtain 


11. (a) Tension and bend test specimens for plain and deformed bars 
shall be of the full section of bars as rolled. For tension tests of deformed 
bars as rolled the sectional area used for unit stress determination shall be cal- 
culated from the length and weight of the test piece (see Note). 
In case it is necessary to determine the tensile or bending properties of the 
_ bars without regard to their design, the specimen shall be machined to a uni- 
form cross-section for a length of at least 9 in. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. V. H. Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Con- 
shohocken, Pa. 
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Nore.—By this method the area in square inches may be obtained by 
dividing the weight in pounds per inch of specimen length by 0.2833 (weight of 
1 cu. in. of steel); or by dividing the weight in pounds per foot of specimen 
length by 3.4 (weight of steel 1 in. square, 1 ft. long). 


Section 13.—Change this section to read as follows by the addi- 
tion of the italicized words and the omission of those in brackets: 


13. The weight of any lot of bars shall not vary more than 5 per cent [from] 
over or under the theoretical or specified weight of that lot. The weight of any 
individual bar shall not vary more than 7.5 per cent over or under the theoretical or 
specified weight for bars over % in. in diameter; nor more than 12.5 per cent over 
or under for bars % in. and less. 


New Section.—Under a new central heading ‘‘ Marking,” add the 
following paragraph as a new Section 15, renumbering the present 
sections accordingly: 


15. Marking.—The brand of the manufacturer shall be legibly rolled on 
all deformed bars, and when loaded for mill shipment all bars shall be properly 


separated and tagged with the manufacturer’s test identification number. ae 


i STANDARD SPECIFICATIONS FOR RAIL-STEEIL CONCRETE | 


af Destcnation: A 16- 14)! 


7. Section 7 (a).—Change from its present form: namely, 


7. (a) Tension and bend test specimens for plain and deformed bars shall 
be taken from the finished bars, and shall be of the full thickness or diameter 
of bars as rolled; except that the specimens for deformed bars may be machined 
for a length of at least 9 in., if deemed necessary by the manufacturer to obtain 
uniform cross-section. 


to read as follows: 


7. (a) Tension and bend test specimens for plain and deformed bars shall 
be of the full section of bars as rolled. For tension tests of deformed bars as 
rolled the sectional area used for unit stress determination shall be calculated 
from the length and weight of the test piece (see Note). 

In case it is necessary to determine the tensile or bending properties of the 
bars without regard to their design, the specimen shall be machined to a uniform 
cross-section for a length of at least 9 in. 

Note.—By this method the area in square inches may be obtained by 
dividing the weight, in pounds per inch of specimen length, by 0.2833 (weight of 
1 cu. in. of steel); or by dividing the weight in pounds per foot of specimen 
length by 3.4 (weight of steel 1 in. square, 1 ft. long). 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. V. H. Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Con- 
shohocken, Pa. 
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1042 TENTATIVE REVISIONS OF A.S.T.M. STANDARDS 


Section 9.—Change this section to read as follows by the addition 


: - 4 of the italicized words and the omission of those in brackets: 


9. The weight of any lot of bars shall not vary more than 5 per cent [from] 
over or under the theoretical or specified weight of that lot. The weight of any 
individual bar shall not vary more than 7.5 per cent over or under the theoretical or 
specified weight for bars over 3 in. in diameter; nor more than 12.5 per cent over 
or under for bars 3.8 in. and less. 


2 STANDARD SPECIFICATIONS FOR QUENCHED-AND-TEMPERED 
CARBON-STEEL AXLES, SHAFTS, AND OTHER FORGINGS 
FOR LOCOMOTIVES AND CARS 


edi (A.S.T.M. Desitcnation: A 19-27)! 
_ Section §—Change from its present form: namely, 


5. (a) Unless otherwise specified by the purchaser, all forgings over 7 in. 
in diameter shall be bored, and all axles, shafts and similar forgings shall be 
rough-turned all over. The boring shall be done before quenching. 

(b) If boring i is specified, the diameter of the hole shall be at least 20 per 
cent of the maximum outside diameter or thickness of the forging, exclusive 
of collars and flanges. 


to read as follows: 


5. (a) Unless otherwise specified by the purchaser, all axles, shafts and 
similar forgings having a minimum diameter over 7 in. shall be bored. The 
boring shall be done before quenching. 

(b) In the case of boring, the diameter of the hole, unless otherwise speci- 
fied, shall be at least 20 per cent of the maximum outside diameter of the forg- 
ing, exclusive of collars and flanges. 


STANDARD SPECIFICATIONS FOR QUENCHED-AND-TEMPERED 
_ALLOY-STEEL AXLES, SHAFTS AND OTHER FORGINGS 
FOR LOCOMOTIVES AND CARS 


(A.S.T.M. Desicnation: A 63 - 27)! 


a Section 5.—Make the same change in this section as recommended 
in Section 5 of Specifications A 19 —- 27 above. 


- STANDARD SPECIFICATIONS FOR STEEL TIE PLATES 
(A.S.T.M. Desicnation: A 67 30)! 


og Section 3 (a).—Add the following requirement for copper to the 
requirements for chemical composition: 


Copper, when copper steel is specified, per cent not under 0.20. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. V. H. Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Con- 
shohocken, Pa. 
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Revisions or A.S.T.M. STANDARDS 


Section 4.—Change the first sentence of Paragraph (a) to read 
as follows by the addition of the italicized words: 

4 (a) A carbon determination shall be made of each melt of bessemer 
steel and three analyses every 24 hours representing the average of the elements 


carbon and phosphorus, and also copper when copper steel is specified, contained 
in the steel, one for each 8-hour turn respectively. 


Change the first sentence of Paragraph (b) to read as follows by 
the addition of the italicized words: 


(b) An analysis of each melt of open-hearth steel shall be made by the 
manufacturer to determine the percentages of carbon and phosphorus; also 
copper when copper steel is specified. 


STANDARD SPECIFICATIONS FOR STEEL PLATES OF 
STRUCTURAL QUALITY FOR FORGE WELDING 


(A.S.T.M. Desitcnation: A 78 ~ 30)! 


“f Section 3 (b).—Add a reference to the word “nickel” in this sec- 
tion referring to the following footnote: 


When these specifications are used for material to be fusion welded, the 


maximum limit for nickel shall not apply. 


STANDARD SPECIFICATIONS FOR STEEL PLATES OF FLANGE 


QUALITY FOR FORGE WELDING 
(A.S.T.M. Desicnation: A 89-30)! 


A revision in the form of separate tentative specifications en- 
titled “‘Specifications for Steel Plates of Flange and Firebox Qualities 
for Forge Welding (A 89-31 T)’? is intended to replace the present 
standard specifications. 


STANDARD SPECIFICATIONS FOR STAYBOLT, ENGINE-BOLT 
AND EXTRA-REFINED WROUGHT-IRON BARS 


(A.S.T.M. Destcnation: A 84-30) 


Title-—Change to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


Standard Specifications for Staybolt, Engine-Bolt and [Extra-Refined] 
Other High-Grade Wrought-Iron Bars. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. V. H. Lawrence, Secretary of Committee A-1 on Steel, Alan Wood Steel Co., Con- 
hokocken, Pa. 
2 See p. 648. 
31930 Book of A.S.T.M. Standards, Part I. Criticisms of-this revision are solicited and should 
> directed to Mr. G. H. Woodroffe, Secretary of Committee A-2 on Wrought ins Reading Iron Co., 
101 N. Broad St., Philadelphia, Pa. 
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Section 1.—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 


.. 4. These specifications cover three grades of bar iron: Belt) 
Grade A.—Staybolt i iron, round bars only. 


Grade B —Engine-bolt iron, round and hexagon bars only. 


% 


Section 7.—Omit Paragraph (c) which reads as follows: 


Grade [C] B,.—{Extra-refined wrought-iron], all rectangular bars. 


Section 2.—In the second paragraph change the words ‘‘ Grades 
B and C”’ to read ‘‘ Grades B and B;.” 


Section 6 (a).—Change the physical properties of the third grade 
of iron in the table following Paragraph (a) to read as follows by the 
addition of the italicized letter and figures and the omission of those 
in brackets: 


Tensile Grape [C] Bi 7 
strength, | 1} sq. in. or under in sectional area.. 48 000 —[54 000] 53 000 ahh bs 
Ib. per | Over 1} sq. in. in sectional area [48 000 — 54 000] 47 000 — 53 000 
sq. in. 
Yield 
point, 1} sq. in. or under in sectional area... 0.6 tens.str, 
Over 1} sq. in. to 4 sq. in., incl., in Head 
Ib. oar sectional area 0.55 tens. str. 
ea. it. . in. 0.50 tens. 
Elongation in 8 in., min., per cent 


Reduction of area, min., per cent 


(c) Grade A.—For flats of all sizes, the minimum reduction of area shall 
be 40 per cent. 


Reletter Paragraph (d) as Paragraph (c) and change “Grade C” 
to read ‘‘ Grade B,.”’ 


Section 8 (a)—In the second paragraph change “Grade B” to 
read “Grades B and B,” and omit the third paragraph which reads 
as follows: 


Grade C.—Cold-bend tests will be made only on bars having a nominal 
section area of 4 sq. in. or under, in which case the test specimen shall stand 
being bent cold through 180 deg. without fracture on the outside of the bent 
portion, around a pin the diameter of which is equal to the thickness of the 
specimen. 


Section 8 (b).—Change ‘‘Grades B and C” to read “Grades B 
and 


Section 9.—In the third paragraph of this section change ‘‘ Grades 
B and C” to read “Grades B and 
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out Section 10 (a).—Change from its present form: namely, 


ok 10. (a) Tension and bend test specimens shall be of the full section of 
material as rolled, if possible. Otherwise, the specimens shall be machined 
from the material as rolled; the axis of the specimen shall be located at any 
point midway between the center and surface of round bars, or midway between 
the center and edge of flat bars, and shall be parallel to the axis of the bar. 


to read as follows: 


10. (a) Tension test specimens for all grades and bend test specimens for 
Grades A and B shall be of the full section of the material as rolled, if possible; 
otherwise the specimen shall be machined from the material as rolled. Bend 
test specimens for Grade B, may be reduced by machining to an approximate 
square, the side of which is equal to the thickness of the original bar. The axes 
of all specimens shall be parallel to the axis of the bar and shall be located at 
any point midway between the center and surface of round bars, or midway 
between the center and edge of flat bars. 


Section 12.—In the third paragraph change “Grade C” to read 
“Grade By.” 


Section 16 (c).—In the second paragraph change “Grades B and 
C” to read “Grades B and By.” 


STANDARD SPECIFICATIONS FOR CHILLED CAST-IRON WHEELS 


(A.S.T.M. DesicnaTion: A 46-24)! 


A revision in the form of separate tentative specifications entitled 
“Specifications for Chilled-Tread Cast-Iron Wheels (A 46-30 T)’? 
is intended to replace the present standard specifications. 


STANDARD METHODS OF TEST FOR MAGNETIC PROPERTIES 
OF IRON AND STEEL 


(A.S.T.M. Desicnation: A 34-28) 


Section & (c).—Change to read as follows by the addition of the 
italicized figures and the omission of those in brackets: 


(c) For permanent magnet steel, the residual induction and coercive force 
shall be determined from the maximum normal induction corresponding to a 
magnetizing force of [200] 300 gilberts per cm. unless the maximum permea- 
bility is less than 100, in which case the maximum magnetizing force shall be 
not less than 24 times the value of the magnetizing force at which this maximum 
permeability occurs [and shall be some multiple of 200]. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 


be directed to Mr. W. H. Rother, Secretary of Committee A-3 on Cast Iron, 1543 Fillmore Ave., 
Buffalo, N. Y. 


8 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 976 (1930); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 112. 


31930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 


be directed to Mr. R. L. Sanford, Secretary of Committee A-6 on Magnetic Properties, U. S. Bureau 
of Standards, Washington, D. C. 
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Sections 14 to 19.—Replace Method C Properties at Low Induc- 
tions and Audio Frequencies described in these sections with the 
following test procedures which include the Owen bridge method and 
the alternating-current potentiometer method as alternative test 
procedures: 


1046 TENTATIVE REvisions OF A.S.T.M. STANDARDS 


C. Alternating-Current Tests at Low Inductions 


14. Scope.—These methods provide for the determination of the alternating- 
current permeability and core loss of magnetic materials at low inductions. 


Supply 


fs 


esiStor 


_ Fic, 1,—Diagram Showing Apparatus and Connections for Bridge Method. 


These properties are indicative of the effect of the material on the impedance 
and loss characteristics of apparatus in which the core materials are worked at 
low inductions. 

15. Standard Values.—Tests shall be made either at a frequency of 60 
cycles per second or at 1000 cycles per second. Standard values at 60 cycles 
per second are those corresponding to a maximum induction of 10 gausses or 
1000 gausses according to the use for which the material is intended. At 1000 
cycles per second, the standard values are those corresponding to a maximum 
induction of 10 gausses. 

Note.—Apparatus often operates under conditions in which the alternating 
magnetization is superposed upon a steady unidirectional magnetization, but it is 
not necessary to introduce this complication into the standard tests, as the relative 
quality of materials is adequately indicated by the simple alternating-current 
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TEstT SPECIMENS 


16. Test Specimens.—Test specimens shall consist of not less than 1 kg. 
(2.2 Ib.) of the test material cut with sharp shears into strips 25 cm. (9% in.) 
in length and 3 cm. (13% in.) in width, one half parallel and one half at right 
angles to the direction of rolling, made up into four equal groups, two contain- 
ing material parallel and two containing material at right angles to the direction 
of rolling. The four groups shall then be assembled in the test coils to form a 
square with the corners so arranged that at each corner consecutive layers 
mutually overlap the butt joints occurring in each single layer. The opposite 
sides of the square shall consist of material cut in the same manner. 

17. Insulation of Test Specimens.—When testing for core loss, the separate 
laminations shall be effectively — from each other. 


Alternating 
Resistene 
NANA 


R 


Alternating Current 


Potentiometer 
Fic, 2.—Diagram of Connections for Alternating-Current Potentiometer Method. | 


MetuHopDs oF TEST 

18. (a) The tests may be made either by the bridge method as shown in 
Fig. 3 (the accompanying Fig. 1) and specified in Sections 19 and 20 or by the 
alternating-current potentiometer method as shown in Fig. 4 (the accompany- 
ing Fig. 2) and specified in Sections 21 and 22. 

(b) Power Supply.—The supply voltage shall be of approximately a sine 
wave form, having not more than 10 per cent of total harmonics present. 

(c) Test Winding.—The test winding shall consist of four solenoids sur- 
rounding the four sides of the magnetic circuit and connected in series. ‘These 
solenoids shall be wound on forms of any non-magnetic,non-conducting material 
of the following dimensions: 


Inside cross-section 
Thickness of wall 
Winding length. 
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_ The winding on each solenoid shall consist of 25 turns of insulated copper 


wire uniformly wound over the 17-cm. length. The total resistance shall not 


2 _ exceed 0.5 ohm. For the alternating-current potentiometer method, 100 turns 


shall be uniformly wound on each solenoid and connected in series to form a 
secondary winding of 400 turns. 


4 fe Apparatus for Bridge Method: 


19. The apparatus shall consist of the following (see accompanying Fig. 1): 

(a) Voltmeter——Any voltmeter capable of indicating the voltage supplied 
to the bridge at the test frequency with an accuracy of at least + 2 per cent 
may be used. A multi-range vacuum-thermocouple type instrument is 
recommended. 

(b) Fixed Condenser.—The fixed condenser, C;, shall be a high grade mica 
condenser of 1.0 microfarad + 0.25 per cent capacitance having a power factor 


: t _ of not more than 0.0015 at 1000 cycles per second. 


(c) Adjustable Condenser.—The adjustable condenser, C,, shall be a four- 
decade condenser having steps of 10 x (1.0 + 0.1 + 0.01 + 0.001) microfarads 
adjusted to an accuracy of + (0.25 per cent + 50 micro-microfarads). The 
units decade may be made with high-grade paper condensers having a power 
factor not more than 0.006 at 1000 cycles per second. The other decades 
shall be made with mica condensers having a power factor of not more than 
0.0015 at 1000 cycles per second. 

(d) Fixed Resistor —tThe fixed resistor, Ri, shall be a non-reactive resistor 
of 10 ohms + 0.1 per cent, with a time constant not to exceed one microsecond.! 

(e) Adjustable Resistor —The adjustable resistor, R,, shall be a four-decade 
non-reactive resistor having steps of 10 x (1000 + 100 + 10 + 1) ohms ad- 
justed to an accuracy of + (0.1 per cent + 0.05 ohms) with a time constant 


not to exceed one microsecond.! 


({) Detector—Any zero-current detector having the necessary sensitivity 
may be used. For the 60-cycle test, a vibration galvanometer is recommended 
while for the 1000-cycle test a telephone receiver is recommended. A single 
stage vacuum tube amplifier preceding the galvanometer or receiver is recom- 
mended when it is necessary to increase the sensitivity. 

(g) Supply Transformer—The supply transformer, T, shall be a suitable 
transformer providing efficient and distortionless inductive coupling and sub- 
stantial electrostatic isolation between the source of supply and the bridge 


network. : 
20. (a) The test specimen shall be thoroughly demnignetiond before testing. 
(b) Set the serene sand £, to give the desized induction in accordance with 

where B = the maximum induction i in gausses, idk 

A = the cross-sectional area of the specimen in square centimeters cal- 


culated from values of length, mass and specific gravity. 


1 Time constant is defined as the inductance in henries divided by the resistance in ohms, or the 
shunt capacitance in farads multiplied by the resistance in ohms. soc ealtobaron NE 
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NotTe.—Values of specific gravity may be assumed in accordance with Section 
10(a) and (5) or may be experimentally determined. 
Adjust R, and C, to balance the bridge. 


A 
and the loss: 


1 
W 10° Roo (35 


where W_ = the total loss in watts; 

eCeere | = the cross-section in square centimeters; 
C, = the value of adjustable condenser in farads; 
® = 2m times the frequency in cycles per second; 
Rpc = the resistance of winding in ohms; and 
R, = the value of adjustable resistance in ohms. 


NotTe.—W divided by the mass in kilograms gives the loss in watts per Hibheiies 


Apparatus for the Potentiometer Method: 


21. The apparatus shall consist of the following (see accompanying Fig. 2): 

(a) Alternating-Current Potentiometer—The alternating-current potentio- 
meter shall be of the coordinate type, indicating voltage in terms of two com- 
ponents having a quadrature phase relation. A suitable phase shifting device 
shall be provided to adjust the phase of either the potentiometer supply or the 
magnetizing current. 

(b) Resistance ——The resistance, R, shall be a non-inductive resistance of 
such a value as to give a potential drop of suitable magnitude. For an induc- 
tion of 10 gausses, a resistance of 100 ohms is recommended. For an induction 
of 1000 gausses, a resistance of 1 ohm would be suitable. The resistances 
should be adjusted to an accuracy of +0.1 per cent, with a time constant not 
to exceed one-microsecond. 


Procedure for Potentiometer Method: 


Le a) 
— Wo 
‘ 
v 4 


(6) Throw the switch, S (accompanying Fig. 2), so as to connect the 
potentiometer to the secondary winding and adjust the phase so that the total 
voltage is read on the in-phase dial, the quadrature dial being set to zero. 

Set the voltage E to give the desired induction in a with he relation: ae 
which for 60 cycles per second reduces to: gt. 
Eso = 0.00107 A B 
and for 1000 cycles per second is: 
Exo = 0.0178 A B 
where the symbols have the same significance as in Section 20; ‘ atte pk 
f = frequency in cycles per second, and 
N = 400 turns. 

Throw switch S to connect the potentiometer to the resistance, R, and read 
the voltage. The power component is then indicated by the in-phase voltage 
and the magnetizing component is indicated by the quadrature voltage. The 
corresponding values of current are obtained. by dividing the voltage by the 
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resistance R. Denoting the in-phase and quadrature currents by Ip and J, 
respectively : 
B 
pw = 0.563 — 
wa 
4+ 
where the symbols have the same significance asin Section 20. © 
Note.—W divided by the mass in kilograms gives the loss in watts per kilogram. 


STANDARD DEFINITIONS OF TERMS RELATING TO 
WROUGHT-IRON SPECIFICATIONS 


(A.S.T.M. Destcnation: A 81 — 30)! 


Double Refined Iron.—tIron rolled from a slab pile or box pile of refined 
iron bars, ail bars running the full length of the pile. 


to read as follows: 


Double-Refined Iron.—Iron to be classed as double refined, shall be all new 
wrought iron,* which shall be first rolled into muck bars. These bars shall 
then be twice piled and rerolled. All iron shall be free from steel and from 
foreign scrap. The manufacturer may use his own mill products of at least 


equal quality, but only in the first piling. In the final piling all bars shall be 
of the full length of the pile. 


¢* Wrought Iron is defined as follows in the Standard Definitions of Terms Relating to Wrought- 
Iron Specifications (A.S.T.M. Designation: A 81) of the American Society for Testing Materials: « 
Wrought Iron.—A ferrous material, aggregated from a solidifying mass of pasty particles of highly 


refined metallic iron with which, without subsequent fusion, is incorporated a minutely and uniformly 
distributed quantity of slag. 


B. NON-FERROUS METALS 


STANDARD SPECIFICATIONS FOR BRONZE BEARING METAL IN 
“Sl INGOT FORM 


(A.S.T.M. Destcnation: B 31-21)? 


Section 3.—Replace the present table of requirements for chemical 
composition with the following: 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. G. H. Woodroffe, Secretary of Committee A-2 on Wrought Iron, Reading Iron Co., 
401 N. Broad St., Philadelphia, Pa. 

2 1930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. D. K. Crampton, Secretary of Committee B-5 on Copper an C r Alloys, Cast 
and Wrought, Chase Brass and Copper Co., Inc., Waterbury, Conn. 
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Impurities, maximum, per cent Constituents 
Other than 


Alumi- 
num 


none 
none 
none 
none 
none 
none 
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@Minimum. Maximum. 


Section 4.—In the table of permissible variations for the percentage 
of elements specified over 10 per cent, change the permissible variations 
over and under the specified value from “1.50 per cent” to “2.00 
per cent.” rs 


STANDARD SPECIFICATIONS FOR SEAMLESS ADMIRALTY ot 
CONDENSER TUBES AND FERRULE STOCK 


(A.S.T.M. Desicnation: B 44-29)! 


Section 14.—Change from its present form: namely, 


14. The length shall not be less but may be +s in. more than that ordered 
when measured at a temperature of 20° C. (68° F.). 


to read as follows: 


14. The length shall not be less than that ordered when measured at a 
temperature of 20° C. (68° F.), but may be more than that ordered by the 
amounts in the following table: 

OrDERED LENGTH, FT. PERMISSIBLE ‘TOLERANCES 
Up to 15, inclusive 
Over 15 to 20, inclusive.. 
Over 20 


a 
= 


STANDARD SPECIFICATIONS FOR SEAMLESS 70-30 BRASS 
CONDENSER TUBES AND FERRULE STOCK 


(A.S.T.M. Destenation: B 55 - 25)! 


| Section 14.—Make the same change in this section as recom- 
mended in Section 14 of Specifications B 44 — 29 above. 


STANDARD SPECIFICATIONS FOR SEAMLESS MUNTZ METAL 
CONDENSER TUBES AND FERRULE STOCK 


(A.S.T.M. Desicnation: B 56-25)! 
Section 14.—Make the same change in this section as recom- 
mended in Section 14 of Specifications B 44 — 29 above. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. D. K. Crampton, Secretary of Committee B-5 on Copper and Copper Alloys, Cast 
and Wrought, Chase Brass and Copper Co., Inc., Waterbury, Conn. 
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Grade per | Phorus, fopper, 
cent Zinc | Iron | Nickel | Antl- Sulfur | Phosphorus, 
mony per cent 
| 85 10 5 0.70¢ 0.25 0.25 0.75 0.05 | 0.50-1.00 
80 10 10 0.70° 0.25 0.25 0.75 0.05 | 0.75-1.25 
Cahners 80 19 10 0.05° 0.25 0.25 0.75 0.05 | 2.50-3.00 
isso ace 77 8 15 0.25° 0.25 0.25 0.75 0.05 | 0.75-1.25 
73 7 20 0.05° 0.25 0.25 0.75 0.05 | 1.00-1.25 
Cicastannie 70 5 25 none 0.25 0.25 0.75 0.05 | 1.00-1.25 : 
| 
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STANDARD METHODS OF CHEMICAL ANALYSIS OF 
MANGANESE BRONZE gee 


(A.S.T.M. Destcnation: B 27-19)! 


. Under the Determination of Manganese by the Persulfate Method, 
change the description under Method from its present form: namely, 


In a 250-cc. Erlenmeyer flask dissolve 1 g. of bronze in 24 cc. of the “solution 
for dissolving.” Allow to stand on a steam bath or hot plate until entirely 
dissolved, and until the oxides of nitrogen are expelled. Add 15 cc. of AgNO, 
solution and 20 cc. of ammonium persulfate and leave on the steam bath until 
the solution has developed a full permanganate color and no bubbles can be seen 
to come off when the flask is given a whirling motion. Cool to below 25° C. in 
running water, and add 50 cc. of cold water. ‘Titrate with standard sodium- 
arsenite solution to the disappearance of the pink color, ~~ 
to read as follows: > 

Adjust the size of sample to the expected percentage so that the portion 
taken does not contain more than 0.002 g. manganese. Place it in a 250-cc. 
Erlenmeyer flask with 24 cc. of the “solution for dissolving” and heat until 
solution is complete. Boil until oxides of nitrogen are expelled. Dilute to 
100 cc. with boiling-hot water, add 20 cc. of AgNOs solution and 30 cc. of the 
persulfate solution, then remove to a moderately warm place to stand for a 
few minutes for complete development of the permanganic acid. Cool to 
below 25° C., and titrate with the standard arsenite solution to the disappear- 
ance of the pink color. 


Cc. CEMENT, LIME, GYPSUM AND CLAY PRODUCTS 


(A.S.T.M. Desicnation: C 9 30)? 


A revision in the form of a separate tentative standard entitled 

“Specifications and Tests for Compressive Strength of Portland- 
Cement Mortars (C 9-16 T)’* is intended to become a part of the 
present standard specifications. 


11930 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. E. E. Thum, Secretary of Committee B-2 on Non-Ferrous Metals and Alloys, 
‘Meta Progress, 7016 Euclid Ave., Cleveland, Ohio. 

2 1930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. P. H. Bates, Chairman of Committee C-1 on Cement, U. S. Bureau of Standards, 
Washington, D. C. 

3 Proceedings, Am. Soc. Testing Mats., Vol. XX, Part I, p. 599 (1920); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 220. 
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STANDARD SPECIFICATIONS FOR HYDRATED LIME FOR 
STRUCTURAL PURPOSES the 


(A.S.T.M. Desicnation: C 6-31)! 


Section 12. —Change the second and fifth paragraphs from their 
present form: namely, 


The lime shall be made into a stiff putty with water and permitted to 
soak over night. It shall be molded in a ring such as is used with a Vicat 
needle, resting the specimen on a glass plate. 

If the penetration is less than standard, the sample may be removed from 
the mold, mixed with more water, and retested. If the penetration is more 
than standard, the sample shall be discarded and a new one prepared. 


to read respectively as follows: Snel 


The lime shall be made into a stiff putty with water, stirred vigorously 
with a trowel or spatula for three minutes and permitted to soak over night. 
It shall be stirred vigorously with a trowel or spatula for three minutes, molded 
in a rubber ring such as is used with a Vicat needle, resting the specimen on a 
glass plate. 

If the penetration is less than standard, the sample may be removed from 
the mold, mixed with more water, stirred vigorously with a trowel or spatula 
for three minutes, and retested. If the penetration is more than standard, the 
sample shall be discarded and a new one prepared. 


Section 13.—Change the first paragraph to read as follows by the 
addition of the italicized words: 


13. Plasticity shall be determined by means of the apparatus shown in 
Fig. 1 as follows: Three hundred grams of the sample shall be mixed with 
enough water to form a thick putty and stirred vigorously for 3 minutes with a 
trowel or spatula. After aging in a vessel covered with a damp cloth for not 
less than 16 nor more than 24 hours, this putty shall be stirred vigorously for 
3 minutes with a trowel or spatula and adjusted to standard consistency, as 
defined in Section 12, with a permissible variation of +5 mm. aia ~_— 

nit 

STANDARD SPECIFICATIONS FOR CEMENT-CONCRETE 

SEWER PIPE 


(A.S.T.M. Destcnation: C 14-24)? ou 
Section 1.—Add the following footnote: 


Caution —The consumer or purchaser is cautioned against using cement- 
concrete pipe where the sewage shows an acid reaction. 


11931 Supplement to Book of A.S.T.M. Standards. Criticisms of this revision are solicited and” 
should be directed to Mr. W. V. Brumbaugh, Secretary of Committee C-7 on Lime, 927 Fifteenth St., 
N. W., Washington, D. C. 

21930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. E. S. Rankin, Secretary of Committee C-4 on Clay and Concrete Pipe, Bureau of 
Sewers, City Hall, Newark, N. J. 
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STANDARD SPECIFICATIONS FOR GYPSUM WALL BOARD 
(A.S.T.M. Destcnation: C 36-25)! 
A revision in the form of separate tentative specifications entitled 


“Specifications for Gypsum Wall Board (C 36-31 T)’” is intended 
to replace the present standard specifications. 


STANDARD SPECIFICATIONS FOR GYPSUM PLASTER BOARD 


(A.S.T.M. Desicnation: C 37 — 30)! 
A revision in the form of separate tentative specifications entitled 


“Specifications for Gypsum Lath (C 37-31 T)’% is intended to 
replace the present standard specifications. 


STANDARD METHOD OF TEST FOR POROSITY AND PER- 
MANENT VOLUME CHANGES IN REFRACTORY MATERIALS 


(A.S.T.M. Destcnation: C 20-20) 


Section 5.—Change Paragraphs (c), (d), (e), (f), (g), and () from 
their present form: namely, 


(c) The test specimens shall be placed in kerosine of known density (6) 
under a vacuum of 24 in. for 4 hours at 25° C. and cooled to room temperatur« 
while yet immersed. 

(d) When cool, each test specimen shall be weighed suspended in kerosin 
at 25° C. to determine its Suspended Weight (S), in grams. 

(e) The Saturated Weight (W), in grams, of each test specimen shall be 
obtained immediately after obtaining the suspended weight, by drying lightly 
with a kerosine-moistened towel to remove the excess kerosine and then weigh- 
ing in air. 

(f) The Exterior Volume (V), in cubic centimeters, of each test specimen is 
obtained by subtracting the suspended weight (S) from the saturated weight 
(W), and dividing by the density (6) of the kerosine. Thus: 


(g) The Actual Volume of Open Pores (V1) in cubic centimeters, is obtained 
by subtracting the dry weight (D) from the saturated weight (W), and dividing 
by the density (6) of the kerosine. Thus: 

W-D 


Vi = 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. H. J. Schweim, Secretary of Committee C-11 on Gypsum, Gypsum Assn., 211 W. 
Wacker Drive, Chicago, Ill. 

2 See p. 740. 

3 See p. 743. 
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(h) The Apparent Specific Gravity (T;) of that portion of the test specimen 
which is impervious to liquid is obtained by dividing the dry weight by the 
difference between the dry and suspended weights, and multiplying by the den- 
sity of the kerosine. Thus: 


(c) The test specimens shall a placed i in distilled 1 oe ‘and boiled for 2 
hours and then allowed to cool to room temperature while still immersed in 
water. During boiling, the test specimens shall not be in contact with ihe 
heated bottom of the container. 

(d) Weight Suspended in Water.—Each test specimen shall be weighed 
while suspended in water to the nearest 0.10 g. to determine its suspended 
weight, S, in grams. 

(e) Saturated Weight—The saturated weight, W, in grams of each test 
specimen shall be obtained immediately after obtaining the suspended weight, S, 
by blotting lightly with a moistened towel to remove the excess water and then 
weighing in air to the nearest 0.10 g. 

(f) Exterior Volume.—The exterior volume, V, in cubic centimeters of each 
test specimen is obtained by subtracting the suspended weight, S, from the 
saturated weight, W. 

(g) Actual Volume of Open Pores.—The actual volume of open pores, V1, in 
cubic centimeters is obtained by subtracting the dry weight, D, from the satu- 
rated weight, W. 

(hk) Apparent Specific Gravity—The apparent specific gravity, T:, of that 
portion of the test specimen which is impervious to liquid is obtained by dividing 
the dry weight by the difference between the dry and suspended weights as 
follows: 


In the formulas which appear in Paragraphs (7) and (&) omit the 
function “6” for the density of kerosine. 

New Paragraph.—Add the following new Paragraph (2) to Sec- 
tion 5: 


(1) Water Absorption—The water absorption, A, in per cent is obtained by 
dividing the weight of the water absorbed, in grams, by the weight of the dry 
test specimens in grams and multiplying by 100 as follows: 
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_.- STANDARD METHOD OF TEST FOR SOFTENING POINT 
ord OF FIRE-CLAY BRICK 


sob (A.S.T.M. Desicnation: C 24-31)! 


Title—Change the title of this method to read as follows, by the 
addition of the italicized words and the omission of those in brackets: 


Standard Method of Test for [Softening Point] Determining the Pyrometric 
Cone Equivalent of Fire-Clay and Fire Brick. 


Section 1.—Change the scope of this method from its present 
form: namely, 


1. The object of this test is to determine the softening point of fire-clay 
brick, by comparison of test cones with standard Orton pyrometric cones heated 
in a suitable furnace. 


ob of. ad: of wiaw ob bshasgeve slide 


1. This method is intended for determining the pyrometric cone equivalent 
of fire clay, fire brick, silica cement and ground fire clay by comparison of test 
‘cones with standard Orton pyrometric cones under the conditions herein pre- 
scribed. 

Section 2.—Change the description of the preparation of sample 
from its present form: namely, 


to read as follows: 


2. A 1-kg. (2-lb.) sample shall be taken by chipping off approximately equal 
portions from the corners of the brick. These fragments shall be reduced in 
size by means of rolls or a jaw crusher adjusted to pass a lump 6 mm. (} in.) in 
diameter. They shall be mixed thoroughly, and the amount of material reduced 
to about 250 g. (0.5 lb.) by quartering. A magnet shall be repeatedly passed 
through the crushed material until all particles of metallic iron are removed. 
This portion shall be ground in a porcelain or agate mortar to pass a No. 60 
sieve of the U. S. Standard Sieve Series. In order to avoid excessive reduction 
of the fines, they shall be removed frequently during the process of reduction 
by throwing the sample on the sieve and continuing the grinding of the coarser 
particles until all the sample will pass through the sieve. 


to read as follows: 


2. (a) Lump Clay or Brick.—The entire sample of lump clay or brick, in 
case the amount is small, shall be reduced in size by means of rolls or a jaw crusher 
to a maximum size of } in. In case the amount is large, a representative sample 
obtained by approved methods shall be so treated. The sample shall then be 
mixed thoroughly and the amount reduced to about 250 g. (0.5 Ib.) by quarter- 
ing. A magnet shall be repeatedly passed through the crushed material until 
all particles of metallic iron are removed. ‘This portion shall then be ground 
in an agate, porcelain, or hard steel mortar-and the amount reduced again by 
quartering. The final size of the sample shall be 50 g. and the fineness such 


11931 Supplement to Book of A.S.T.M. Standards. Criticisms of this revision are solicited and 
should be directed to Mr. L. J. Trostel, Secretary of Committee C-8 on Refractories, General Re- 
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Revisions oF A.S.T. M. STANDARDS 
that it will pass a No. 65 sieve, the diameter of wire being 0.183 mm. (0.0072 in.) 
and the screen openings being 0.208 mm. (0.0082 in.). In order to avoid exces- 
sive reduction of fines they shall be removed frequently during the process of 
reduction by throwing the sample on the sieve and continuing the grinding of 
the coarser particles until all the sample will pass through the sieve. 

(b) In the case of ground fire clay and silica cements, the sample obtained 
by approved methods shall be tested as received without grinding or other 
treatment. 


The addition of the following Note after Section 2 is recommended 
since it is felt necessary to avoid the use of the P. C. E. test on refrac- 


tory cements containing added fluxes, which is at present a subject 
of study. 


Note.—For the purpose of this test, silica cement is understood to be the 
usual mixture of ground ganister and fire clay with no added fluxes. By 
ground fire clay is understood the usual mixture of ground raw fire clay, calcined 
clay, or burnt brick with no added fluxes. Neither includes the materials sold 
under the name of high-temperature cements. 


Section 3 (a).—Change the description of the test cones from its 
present form: namely, 


3. (c) The sample thus prepared shall be thoroughly mixed and, after the 
addition of sufficient dextrine or glue and water, shall be formed into test cones 
in a metal mold in the shape of tetrahedrons measuring 5 mm. (3% in.) on the 
sides at the base and 25 mm. (1 in.) high. 


to read as follows: 


3. (a) The dried sample shall be thoroughly mixed and after the addition of 
sufficient dextrine, glue, gum tragacanth or other alkali-free organic binder and 
water, shall be formed into test cones in a metal mold in the shape of tetrahedrons 
8 mm. (+; in.) on the sides at the base and 25 mm. (1 in.) in height. 


A ppendix.—Add the following cone temperature table as Appendix 
to these methods: 


The temperature corresponding with the end points of those standard Orton 
pyrometric cones, which are used in connection with refractories, are as follows: 


Env Point PoINT 
ConE Dec. Cent. Dec. Faure. ConE Dec. Cent. Dec. Faur. 
1580 2876 No. 1785 3245 
1595 2903 “4 1810 3290 
1605 2921 NO. 1820 3308 
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Note.—These temperatures, which were determined by Fairchild and Peters* 


for a heating rate of 150° C. per hour for cones Nos. 15 to 20, and of 100° C. per hour 


for cones Nos. 23 to 38, other conditions being the same as specified, apply satis- 


Ale factorily for all the conditions of this test method, but do not apply to conditions 


a 


> 
fy, 


abe 


of the commercial firing and use of refractory materials. 


* Fairchild and Peters, “ Characteristics of Pyrometric Cones,” Journal, Am. Ceramic Soc., Vol. 9, 
No. 11, p. 700, November, 1926, 


STANDARD METHODS OF TESTING GYPSUM AND GYPSUM 


(A.S.T.M. DESIGNATION: Cc 26 — 30)! 


_ Section 27.—Change this section from its present form: namely, 


27, Flexural Strength of Gypsum Boards—(a) Test specimens shall be 
taken from not less than ten gypsum boards. 

(b) Flexural strength test specimens shall be 12 in. (300 mm.) in width 
and approximately 18 in. (460 mm.) in length. They shall be supported on 
fixed parallel bearings spaced 16 in. (410 mm.) on centers, and shall be loaded 
through a similar bearing midway between the supports. All bearing and load 
surfaces shall be true, shall engage the full width of the test specimen, and 
shall be rounded to a radius of } in. (3.2 mm.). 

(c) Test loads shall be applied at a uniform rate of 60 Ib. (27.22 kg.) per 
minute with a permissible variation of +10 per cent in the rate. Strength 
test results shall be reported when the load is applied across the fiber of the 
surfacing and also parallel to the fiber of the surfacing. 


Nore.—In testing gypsum boards of such narrow width that the longest dimen- 
sion of the standard test specimen cannot be cut across the fiber of the surfacing, 
the strength test with knife edges parallel to the fiber of the surfacing may be omitted. 


to read as follows: 


27. (a) Test Specimens.—The test specimens shall be 12 in. (300 mm.) in 
width and approximately 16 in. (410 mm.) in length. The specimens shall be 
weighed to within 0.5 g. and then stored at a temperature of from 60 to 85° F. 
in an atmosphere of 25 to 50-per-cent relative humidity. The specimens shall 
be weighed once a day until the weight has become constant to within 0.1 
per cent. 

(b) Procedure-—The test specimen shal! be centrally supported on fixed 
parallel bearings spaced 14 in. (350 mm.) between centers and the load-applying 
block brought in contact with the upper surface of the specimen midway between 
the supports. All bearings and load surfaces shall be true, shal! engage the full 
width of the test specimen and shall be rounded to a radius of } in. (3.2 mm.). 
The test load shall be applied at a uniform rate of 60 lb. (27.22 kg.) per minute 
with a permissible variation of + 10 per cent in the rate. 

(c) Report——Flexural strength test results shall be reported with the load 
applied across the fiber of the surfacing and also parallel to the fiber of the 
surfacing. 

11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
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Note.—In testing gypsum boards of such narrow width that the longest dimen- 
sion of the standard test specimen cannot be cut across the fiber of the surfacing, 
the strength test with knife edges parallel to the fiber of the surfacing may be omitted. 


THE GYPSUM INDUSTRY 
(A.S.T.M. Desicnation: C 11-28)! 

Several definitions of terms published under the title “Tentative 
Definitions of Terms Relating to the Gypsum Industry (C 11-31 T) Pie 


STANDARD DEFINITIONS OF TERMS RELATING TO 


are intended to be added to the present standard definitions. iste) 

of ‘STANDARD DEFINITION OF THE TERM SAND ayge the 

aN (A.S.T.M. Desicnation: C 58 4 


The Tentative Definition of the Term Aggregate (C 58-28 T)4 


is intended to be included, when adopted, with the present Standard 
Definition of the Term Sand. 
STANDARD DEFINITIONS OF TERMS RELATING TO 
REFRACTORIES 
(A.S.T.M. Desicnation: C 71 —-31)5 


Several definitions of terms published under the title “Tentative 
Definitions of Terms Relating to Heat Transmission of Refractories 
(C 71-31 T)”6 are intended to be added to the present standard 
definitions. 


D. MISCELLANEOUS MATERIALS on 


STANDARD SPECIFICATIONS FOR BROKEN SLAG FOR 
WATERBOUND BASE AND WEARING COURSE 


(A.S.T.M. Desicnation: D 65 - 23)? 

! Section 4.—Omit this section, reading as follows, renumbering 

the subsequent sections accordingly: 

4 4. The percentage of wear shall be not more than 12.0 per cent. -_y firs on 
g 11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should — 


n be directed to Mr. H. J. Schweim, Secretary of Committee C-11 on Gypsum, Gypsum Assn., 211 W. 
ll Wacker Drive, Chicago, Ill. 

). 2 See p. 749. 

“ #1930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 


be directed to Mr. R. E. Hess, Secretary of Committee E-8 on Nomenclature and Definitions, 1315 
Spruce St., Philadelphia, Pa. 


id 4 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1125 (1928); also 1931 Book of A.S.T.M. 
ne Tentative Standards, p. 271. 
$1931 Supplement to Book of A.S.T.M. Standards. Criticisms of this revision are solicited and 
hould be directed to Mr. L. J. Trostel, Secretary of Committee C-8 on Refractories, General Refrac- 
ald tories Co, Laboratories, Box 935, Baltimore, Md. 
Ww. See p. 779. 


71930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. Prévost Hubbard, Secretary of Committee D-4 on Road and Paving Materials, 
801 Second Ave., N: k City. 
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| Section 6.—Change the last line of this section to read as follows 
_ by the addition of the italicized words and figures and the omission 
_ of those in brackets: 


ete: [Retained on] Passing 2}-in. screen . . . not [less] more than [85] 15 per cent. 


Section 7 (b).—Omit this paragraph which refers to the method 
for determining the percentage of wear. 


STANDARD SPECIFICATIONS FOR SHOVEL-RUN OR CRUSHER- 
RUN BROKEN SLAG FOR WATERBOUND BASE 


(A.S.T.M. Desicnation: D 66-23)! 
i Section 4.—Omit this section, reading as follows, renumbering the 
subsequent sections accordingly: 

4. The percentage of wear shall be not more than 15.0 per cent. 


Section 6 (b).—Omit this paragraph which refers to the method 
for determining the percentage of wear. 


SPECIFICATIONS FOR BLOCK FOR GRANITE 
BLOCK PAVEMENTS 


(A.S.T.M. Desicnation: D 59-26)! 
up Section 3 (a).—Change to read as follows by the addition of the 
italicized words: 


3. (a) The percentage of wear and the French coefficient of wear shall be 
determined in accordance with the Standard Method of Test for Abrasion of 
Rock (A.S.T.M. Designation: D 2) of the American Society for Testing Ma- 
terials, except that the sample shall be prepared by use of a press and the fragments 
shall be as uniform and as nearly cubical as practicable. 


‘STANDARD SPECIFICATIONS FOR BLOCK FOR RECUT 


GRANITE BLOCK PAVEMENTS 
(A.S.T.M. Destcnation: D 131-23)! 


Section 8 (a).--Make the same change as in Section 3 (a) of 
Specifications D 59 — 26 above. 


aan STANDARD SPECIFICATIONS FOR BLOCK FOR DURAX 
GRANITE PAVEMENTS 


Am (A.S.T.M. Desicnation: D 132-23)! 


ve 
Section 3 (a).—Make the same change as in Section 3 (a) of 
Specifications D 59 — 26 above. 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. Prévost Hubbard, Secretary of Committee D-4 on Road and Paving Materials, 


801 Second Ave., New York City. 
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i STANDARD SPECIFICATIONS FOR TEXTILE TESTING ~ 


Section & (a) Fabric Jaws——Add a new paragraph t to read as 
follows: 


In the case of vertical or upright testing machines, where the upper jaws 
are not held in positive alignment, it is recommended that the lower jaw of the 
testing machine be provided with two tapered pins one on each side about 3 in. 
in diameter which project upward and are adjustable for different spacing 
between the top and bottom jaws. The upper ends of these pins shall fit into 
the tapered holes in the upper jaw when placing the specimen but disengaging 
when the jaws separate. In this way they regulate the distance between the 
jaws and hold them in positive alignment while the test specimen is being 
inserted. 


_ STANDARD SPECIFICATIONS FOR TOLERANCES AND TEST 
_ METHODS FOR ELECTRICAL SILK AND COTTON TAPES 


(A.S.T.M. Desicnation: D 259 27)! 


A revision in the form of separate tentative specifications entitled 
“Specifications for Tolerances and Test Methods for Silk and Cotton 
Tapes (D 259-31 T)’? is intended to replace the present standard 
specifications. 


b STANDARD SPECIFICATIONS FOR TOLERANCES AND TEST 
| METHODS FOR CERTAIN LIGHT AND MEDIUM 
Sateen COTTON FABRICS 


. New Section.—Add the following new test procedure as Section 8: 


TEAR RESISTANCE 


8. (a) Preferred Method—A specimen 3 in. in width and 8 in. in length 
shall be selected for test. A longitudinal cut 3 in. in length shall be made in the 
center of the specimen. One of the tongues thus formed shall be placed in the 
upper jaw of a tensile strength testing machine, preferably with automatic 
recording device, and the other in the lower jaw. The machine shall then be 
started and the specimen torn, the speed of the pulling jaw being 12 in. per min- 
ute. The pawl on the pendulum shall be disengaged from the ratchet during 
the test. The average load necessary to continue the tear after it has been 
started shall be considered to be the tear resistance of the fabric. The average 
of five determinations in the warp and five in the filling directions shall be 
reported. The capacity of the machine should be such that the specimen 
tears in the range of maximum sensitivity. 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
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(b) Allernate Method.—A specimen 3 in. in width and 6 in. in length shall 
- be selected for test. An isosceles trapezoid having an altitude of 3 in. and with 
_ bases 1 in. and 4in. in length, respectively, shall then be marked on the specimen 
with the aid of atemplate. A cut } to jin. in length shall then be made in the 
center of the 1-in. length and perpendicular to it. The specimen shall then be 
clamped in the jaws of the tensile strength testing machine along the non- 
parallel sides of the trapezoid. ‘The initial distance between the jaws shall be 
1 in., and the width of the jaws shall be 3in. or more. One edge of the specimen 
shall thus be held taut while the other edge lies in folds. The machine shall then 
be started and the sample torn, the speed of the pulling jaw being 3 in. per 
minute. The pawl on the pendulum shall be disengaged from the ratchet during 
the test. The average load necessary to continue the tear after it has been 
started shall be considered as the tear resistance of the fabric. The average of 
five determinations in the warp and five in the filling directions shall be reported. 
The capacity of the machine should be such that the specimen tears in the range 
of maximum sensitivity. 


- STANDARD GENERAL METHODS OF TESTING WOVEN 
tor TEXTILE FABRICS 


(A.S.T.M. Desicnation: D 39-27)! 
_ New Section.—Add as a new Section 14 the tear resistance test 
procedure recommended in Specifications D 274 — 29 above. 
fe 


ira STANDARD METHODS OF TEST FOR VISCOSITY OF _ 
PETROLEUM PRODUCTS AND LUBRICANTS 


(A.S.T.M. Desicnation: D 88 30)? 


: Section 3 (b).—Change to read as follows by the addition of the 
italicized figures: 


(b) With the Saybolt Furol Viscosimeter, determinations shall be made 
at 77, 100, 122, or 212° F. (25, 37.8, 50 or 100° C.). 


__ STANDARD METHODS OF TEST FOR DISTILLATION OF 
NATURAL GAS GASOLINE 


(A.S.T.M. Desicnation: D 216-30)? 


eis 


Section 9.—Insert a new Paragraph (d) to read as follows and 
 reletter the present Paragraphs (d), (e), and (f), accordingly: 


(d) A record shall be be made of the room temperature at the time of each 
distillation. The heating apparatus including the shield and flask support 
shall be at room temperature at the start of each distillation. 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
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2 1930 Book of A.S.T.M. Standards, Part II.. Criticisms of this revision are solicited and should 
be directed to Mr. R. P. Anderson, American Petroleum Inst., 250 Park Ave., New York City. 
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At the end of the relettered Paragraph (e) add the following 
sentence: 


The thermometer shall be approximately at room temperature when placed 
in the flask. 


In the relettered Paragraph (g) change the third sentence to read 
as follows by the addition of the italicized words and the omission of 
the word in brackets: 


The top of the graduate shall be covered closely during the distillation with 


a piece of blotting paper, or its equivalent, [and] so cut as to fit the condenser 
tube tightly. 


Section 10.—Change the first sentence of this section to read as 
follows by the addition of the italicized word: 


When everything is in readiness, heat shall be applied immediately at a 
uniform rate, so regulated that the first drop of the condensate falls from the 
condenser in not less than two nor more than five minutes. 


Change the third paragraph of this section to read as follows by 
the addition of the italicized words and the omission of thcse in 
brackets: 


The heating shall be continued until the mercury reaches a maximum and 
starts to fall consistently after the bottom of the flask has become dry. The highest 
temperature observed on the distillation thermometer shall be recorded as the 
maximum temperature or end point. (Usually this point will be reached after 
the bottom of the flask has become dry. If the bottom of the flask is not dry, 
the operator should note this on the report.] 


Section 13.—Omit this section which reads as follows: 
13. The form shown in Fig. 3 is suggested for the recording of results of 
tests of natural gas gasoline. 


Figure 3.—Omit this figure which shows the form for recording 
test results. 


STANDARD METHODS OF SAMPLING AND ANALYSIS on 
 (AS.T.M. Desicnation: D 38 - 30)! 

Section 4.—Change the last sentence of the first paragraph to 


1 read as follows by the addition of the italicized figure and the omission 
of the words and figure in brackets: 

h If more than [2] 3 per cent of water is present, [or if the water is apparently 

+ present to an extent in excess of 2 per cent, but an accurate separation is impos- 
sible,] the percentage of water present shall be determined by the following 

: method, and the water-free oil so obtained shall be used in the distillation test: 

L. 
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Section 9.—Replace the second and third sentences: namely, 
In case the oil requires to be brought to a higher temperature than 38° C. 


in order to render it completely fluid, it shall be tested at the lowest tempera- 


ture at which it is completely fluid, and a correction made by adding 0.0008 to 


_ the observed specific gravity for each degree Centigrade above 38° C. at which 
_ the test is made. This correction factor does not apply with equal accuracy 


to all oils, but serious error due to its use will be avoided if the foregoing pre- 
cautioa is observed, with respect to avoiding unnecessarily high temperature. 


by a single sentence reading as follows: 
In case it is necessary to bring the oil to a higher temperature than 38° C. 


in order to render it completely fluid, it shall be tested at the lowest temperature 


at which it is completely fluid, and a correction made by selecting the appro- 
priate factor from Tables I and II shown in the appendix. 


Add as an Appendix to these methods the accompanying Tables 


a oil from observed temperatures to 100° F. Precede the tables with 


ate 


the following introductory paragraph: 


The accompanying Tables I and II were prepared by the U. S. Bureau of 
Standards to meet the demand of the users and producers of creosote oil for 
accurate correction factors. The tables have been adopted as standard by the 
American Wood Preservers’ Association and are being considered for adoption 
by the American Railway Engineering Association; they are the outcome of 
a Joint Conference Committee representing these associations and the American 
Society for Testing Materials. Special attention is directed to the importance 
of the note of warning with regard to measurement of oil at temperatures 
below 100° F. 


New Test Procedure-—The Tentative Method for the Determina- 
tion of the Specific Gravity, 38°/15.5° C., of Creosote Fractions 
(D 38-30 T)! is intended to be included, when adopted, in the 
present Standard Methods of Sampling and Analysis of Creosote Oil 
(D 38-30). 


STANDARD METHOD OF TEST FOR DISTILLATION OF 
CREOSOTE OIL 


(A.S.T.M. DesicnatTion: D 246-30)? 

Section 8.—Change the phase “If the presence of water is sus- 
pected or known” to read “If the presence of 3 per cent of water is 
suspected or known.” 

Section 10.—Add a new paragraph to read as follows: 


(f) If the fraction 0 to 210° C. contains water the amount of water shall 
be determined. This amount shall then be deducted from the weight of oil 
taken and all of the fractions shall be corrected to a percentage based on dry 
oil. A convenient method for determining the amount of water is to transfer 
this fraction, after weighing, to a tube or cylinder graduated in 0.1 cc. and add 

This almost always causes a clear separation between the oil and water. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1152 (1930); also 1931 Book of A.S.T.M. 
Tentative Standards, p. 550. 

21930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. J. A. Newlin, Secretary of Committee D-7 on Timber, U. S. Forest Products Lab- 
oratory, Madison, Wis. 
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TABLE I.—FactTors TO BE USED FOR CORRECTING THE SPEcIFIC GRAVITY OF CRE- 
OSOTE O1L TO 100° F. WHEN THE Om Is AT TEMPERATURES RANGING FROM 
60 To 220° F. 


Group I.—For Distillate Creosote lostetion Distillate Water-Gas-Tar Creosote, Having a Specific Gravity at 
60° F. (37.8°/15.56° C.) Below 1.0900. 
Group II.—For High-Boiling Distillate Ceensin or Anthracene Oils Having a Specific Gravity at 100°/60° F. 
(37.8°/15.56° C.) Above 1.0900. 


Correction Factor Correction Factor Correction Factor 
to be Added to be Added to be Added 
to Observed Observed to Observed Observed to Observed 
Temperature, Specific Gravity Temperature, Specific Gravity Temperature, Specific Gravity 
deg. Fahr. deg. Fahr. deg. Fahr. 
Group I | Group IT Group I | Group IT Group II 
0.0491 0.0468 180.........] 0.0326 0.0312 0.0156 
0.0464 0 0.0308 0.0152 
0.0483 0.0460 0.0318 0.0304 0.0148 
0.0457 0.0314 0.0301 0.0144 
0.0471 0.0449 0.0305 0.0293 0.0136 
0.0467 0.0445 0.0301 0.0289 0.0132 
0.0462 0.0441 0.0297 0.0285 0.0128 
0.0458 0.0437 0.0293 0 0281 0.0124 
| 0.0454 0.0433 0.0289 0.0277 0.0120 
0.0450 0.0429 0.0273 0.0117 
0.0446 0.0425 169.........] 0.0280 0.0269 0.0113 
0.0442 0.0421 | 0.0276 0.0265 0.0109 
0.0438 0.0418 0.0272 0.0261 0.0105 
0.0434 0.0414 0.0268 0.0257 0.0101 
0.0430 0.0410 0.0264 0.0253 0.0097 
0.0426 0.0406 0.0260 0.0250 0.0093 
0.0422 0.0402 0.0256 0.0246 0.0089 
0.0418 0.0398 0.0252 0.0242 0.0085 
0.0413 0.0394 0.0248 0.0238 0.0081 
0.0409 0.0390 160.........] 0.0244 0.0234 0.0078 
0.0405 0.0386 0.0239 0.0230 0.0074 
0.0401 0.0382 Se 0.0234 0.0226 0.0070 
0.0397 0.0378 0.0230 0.0222 0.0066 
0.0392 0.0374 0.0226 0.0218 0.0062 
0.0388 0.0371 0.0222 0.0214 0.0058 
0.0384 0.0367 0.0218 0.0210 0.0054 
0.0380 0.0363 0.0214 0.0206 0.0050 
0.0375 0.0359 0.0210 0.0202 0.0046 
0.0371 0.0355 0.0199 0.0043 
0.0367 0.0351 0.0202 0.0195 0.0039 
0.0363 0.0347 0.0198 0.0191 0.0035 
0.0359 0.0343 0.0194 0.0187 0.0031 
Jae 0.0355 0.0340 ae 0.0190 0.0183 0.0027 
0.0351 0.0336 0.0186 0.0179 0.0023 
0.0347 0332 0.0182 0.0175 0.0019 
0.0343 0.0328 ae 0.0177 0.0171 0.0016 
0.0339 0.0324 0.0173 0.0167 0.0012 
0.0334 0.0320 0.0169 0.0163 0.0008 
0.0330 0.0316 0.0165 0.0160 0.0004 
0.0000 
The portion of the table below should not be used unless the sample of oil has been examined and found free from 
Correction Factor Correction Factor Correction Factor 
to be Subtracted to be Subtracted to be Subtracted 
‘emperature, pecific Gravity ‘emperature, pecific Gravity ‘emperature, pecific Gravity 
deg. Fabr. deg. Fahr. deg. Fahr. 
Group I | Group II Group I | Group II Group I | Group IT 
0.0004 0.0004 | 84.......... 0.0063 0.0062 0.0122 0.0121 
0.0008 0.0067 0.0066 | 68.......... 0.0126 0.0125 
0.0016 0.0016 0.0075 0.0074 0.0134 0.0133 
issweetsdae 0.0020 0.0020 | 80.......... 0.0079 0.0078 | 65.......... 0.0138 0.0136 
0.0024 0.0023 0.0083 0.0082 0.0142 0.0140 
0.0028 0.0027 | 78.......... 0.0087 0.0086 | 68.......... 0.0146 0.0144 
0.0040 0.0099 0.0098 | 60.......... 0.0158 0.0156 
0.0047 0.0047 | 73....... 0.0107 0.0105 
0.0051 0.0051 0.0111 0.0109 
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TABLE II.—Factors TO BE USED FOR DETERMINING THE VOLUME OF CREOSOTE 
Om at 100° F. WHEN THE OI IS AT TEMPERATURES RANGING FROM 60 TO 
220° F. 

Group I.—For Distillate Creosote Creosote, Having a Specific Gravity at 100°/60° F. 

Group II.—For High Boiling Distillate Creosote Oils Having a Specific Gravity at 100°/60° F. (37.8°/15.56° C.) 


Above 1.0900. 
The observed volume is to be multiplied by the factor corresponding to the observed temperature. 


Volume at 100° F. Volume at 100° F. Volume at 100° F. 

Occupied by Unit Occupied by Unit Occupied by Unit 
Observed | Volume at Indicated Volume at Indicated Observed Volume at Indicated 

Temperature nom Temperature Temperature 


Group II Group IT Group I | Group II 


0.9570 
0.9573 
0.9577 


22 


2238 


The portion of the table 


1.0004 1.0004 
1.0008 1.0007 
1.0012 1.0011 
1.0016 1.0014 
1 0018 


red re 
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Wah Group 
179.........| 0.9687 | 0.9714 | 139.........] 0.9846 | 0.9858 
918..........| 0.9534 178.........| 0.9691 | 0.9718 | 138.........| 0.9850 | 0.9862 
: TT] 0.9588 177.........| 0.9695 | 0.9721 | 137.........| 0.9853 | 0.9866 
0.0542 176.........| 0.9699 | 0.9725 | 136.........] 0.9857 | 0.9869 
eyarcar 215..........| 0.9546 175.........| 0.9703 | 0.9729 | 135.........] 0.9861 | 0.9873 
174.........| 0.9707 | 0.9732 | 134.........] 0.9865 | 0.9876 
173.........| 0.9711 | 0.9736 | 133.........] 0.9869 | 0.9880 
912..........| 0.9558 172.........| 0.9715 | 0.9739 | 132.........] 0.9873 | 0.9884 
171.........| 0.9719 | 0.9743 | 131.........] 0.9877 | 0.9887 
170.........| 0.9723 | 0.9746 | 130.........] 0.9881 | 0.9891 
eee 209..........| 0.9569 169.........| 0.9727 | 0.9750 | 129.........] 0.9885 | 0.9894 
168.........| 0.9731 | 0.9754 | 128.........] 0.9889 | 0.9898 
, 207..........| 0.9577 | 0.9615 | 167.........] 09735 | 0.9757 | 127.........] 0.9893 | 0.9902 
206..........| 0.9581 | 0.9619 | 166.........} 0.9739 | 0.9761 | 126.........] 0.9897 | 0.9905 
i! 205..........| 0.9585 | 0.9622 | 165.........] 0.9743 | 0.9764 | 125.........] 0.9901 | 0.9909 
i Fie 204..........| 0.9589 | 0.9626 | 164.........] 0.9747 | 0.9768 | 124.........] 0.9905 | 0.9913 
203..........} 0.9593 | 0.9629 | 163.........] 0.9751 | 0.9772 | 123.........] 0.9909 | 0.9916 
0.9597 0.9633 | 162.........] 0.9754 | 0.9775 | 122.........] 0.9913 | 0.9920 
= | T) i 201..........| 0.9601 | 0.9636 | 161.........} 0.9758 | 0.9779 | 121.........] 0.9917 | 0.9923 
200..........} 0.9605 | 0.9640 | 160.........] 0.9762 | 0.9782 | 120.........] 0.9921 | 0.9927 
ee 199..........| 0.9609 | 0.9644 | 159.........] 0.9766 | 0.9786 | 119.........| 0.9925 | 0.9931 
~ te Th 198..........} 0.9612 | 0.9647 | 158.........] 0.9770 | 0.9790 | 118.........] 0.9929 | 0.9934 
a 197..........| 0.9616 | 0.9650 | 157.........] 0.9774 | 0.9793 | 117.........] 0.9932 | 0.9938 
196..........| 0.9620 | 0.9654 | 156.........| 0.9778 | 0.9797 | 116.........] 0.9936 | 0.9942 
A al 195..........} 0.9624 | 0.9658 | 155.........] 0.9782 | 0.9800 | 115.........] 0.9940 | 0.9945 
ay a 194..........} 0.9628 | 0.9661 | 154.........] 0.9786 | 0.9804 | 114.........] 0.9944 | 0.9949 
0.9682 | 0.9665 | 153.........] 0.9790 | 0.9808 | 113.........) 0.9048 | 0.9952 
0.9686 | 0.9668 | 152.........] 0.9794 | 0.9811 | 112.........] 0.9952 | 0.9956 
191..........} 0.9640 | 0.9672 | 151.........] 0.9798 | 0.9815 | 111.........] 0.9956 | 0.9960 
9644 | 0.9675 | 150.........] 0.9802 | 0.9819 | 110.........| 0.9960 | 0.9963 
: 189..........| 0.9648 | 0.9679 | 149.........] 0.9806 | 0.9822 | 109.........] 0.9964 | 0.9967 
9.9652 | 0.9682 | 148.........] 0.9810 | 0.9826 | 108.........] 0.9968 | 0.9971 
ns ' 187..........| 0.9656 | 0.9686 | 147.........| 0.9814 | 0.9830 | 107.........| 0.9972 | 0.9974 
Ce 186..........} 0.9660 | 0.9689 | 146.........] 0.9818 | 0.9833 | 106.........] 0.9976 | 0.9978 
: « 185..........| 0.9664 | 0.9693 | 145.........] 0.9822 | 0.9837 | 105.........] 0.9980 | 0.9982 
_ 184..........| 0.9668 | 0.9696 | 144.........] 0.9826 | 0.9840 | 104.........] 0.9984 | 0.9085 : 
, 5 183..........} 0.9672 | 0.9700 | 143.........] 0.9830 | 0.9844 | 103.........| 0.9988 | 0.9989 
; 182..........| 0.9676 | 0.9704 | 142.........] 0.9834 | 0.9848 | 102.........] 0.9992 | 0.9992 
181..........| 0.9680 | 0.9707 | 141.........] 0.9838 | 0.9851 | 101.........] 0.9996 | 0.9996 
q 1.0000 | 1.0000 
: i. -': EE below should not be used unless the sample of oil has been examined and found free 
from 
99... | 84........--) 1.0063 | 1.0057 + 69..........) 1.0122 | 1.0111 
—— 83........-.| 1.0067 | 1.0061 | 68..........| 1.0126 | 1.0115 
OF... 82..........] 1.0071 | 1.0065 | 67..........] 1.0130 | 1.0118 
S1..........| 1.0075 | 1.0068 | 66..........1 1.0134 | 1.0122 
ee 80..........| 1.0079 | 1.0072 | 65..........] 1.0138 | 1.0126 
[1.0022 | 120083 | 1.0075 | 10142 | 1.0129 
£0028 1.0025 | 78..........] 1.0087 | 1.0079 | 63..........] 1.0146 | 1.0133 
92...........| 1.0032 | 1.0029 | 77..........] 1.0091 | 1.0083 | 62..........] 1.0150 | 1.0136 
a a 91...........| 1.0086 | 1.0032 | 76..........] 1.0095 | 1.0086 | 61..........| 1.0154 | 1.0140 
| 1.0086 | 75222222212] 1.0099 | 1.0090 | 1.0158 | 1.0144 
1.0043 | 1.0040 | 74..........] 1.0103 | 1.0093 
1.0043 | 73..........] 1.0107 1.0097 
87...........} 1.0051 | 1.0047 | 72..........] 1.0111 | 1.0100 
1.0055 1.0050 | 1.0115 | 1.0104 
1.0080 1.0054 | 70..........1 1.0118 | 1.0108 
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STANDARD METHODS OF TESTING RUBBER PRODUCTS 
(A.S.T.M. Destcnation: D 15 - 24)! 


Sections 1 to 47.—A revision in the form of separate tentative — 
methods of chemical analysis entitled ‘‘ Methods of Chemical ma 
of Rubber Products (D 297-31 T)”? is intended to replace, when - 9 
adopted, Sections 1 to 47 of the present standard methods. ; 


Section 48. —Add a new Paragraph © reading as follows: 


| of the detailed specifications for a particular material, the latter shall take 
‘precedence. 
Section 0.—Change this section from its present form: namely, | 
50. No tests shall be made within 48 hours after vulcanization unless — 
agreed to by the manufacturer. to ‘vist od 
50. No tests shall be made earlier than 24 hours nor later than 60 days 


after vulcanization except by mutual agreement between the purchaser and 
manufacturer. 


had ak Fic. 1.—} by 2-in. Specimen. 


Section 51. (6) —Change to read as follows by the addition of as 
the italicized word and figure and the omission of those in brackets: 

(b) The samples shall be kept at a temperature within these limits for at 
least [3 hours] 1 hour immediately before being tested. 

Section 62.—Change the last sentence to read as follows by the ~~ 
addition of the italicized words and figures and the omission of the - a 
figures in brackets: | 

If it is necessary to use gasoline, it shall be of a grade which distills below _ 
[239° F. (115° C.)] 302.0° F. (150° C.) and which, upon evaporation, does not - hc 
leave an appreciable amount of oily residue. After use of gasoline, the specimen __ 
shall be allowed to rest at least one hour before being tested. 

Figure 1—Change drawing “(a) 4 by 2-in. Specimen” so that 
the 1}-in. end dimension is illustrated. Thecenterofthelin.radius 
will then be shown free and not fixed at the edge of the specimen. 
The revised drawing is illustrated in the accompanying Fig. 1. 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. Arthur W. Carpenter, Secretary of Committee D-11 on Rubber Products, The — 
B. F. Goodrich Co., Akron, Ohio. 
‘See p.947, 
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‘TentativE Revisions or A.S.T.M. 


Section 54 (d).—Change to read as follows by the addition of 
the italicized words and figures and the omission of those in brackets: 

(d) The thickness shall be measured with a micrometer graduated to 0.001 
in. having circular shoes 0.24 to 0.26 in. in diameter and with a pressure on the 
_— Seetinen of [not less than 8 oz. nor more than 10 oz.] 9 oz. + 0.1 03. 

Section 59 (a).—Change the second sentence of the second para- 
a. of this section to read as follows by the addition of the itali- 
cized figure and the omission of that in brackets: 

The distance through which separation takes place shall be noted for a 
- period of [10] 4 minutes if possible. 

Sections 60 to 62.—Change part (C) Hydrostatic Tests of Hose 
from its present form to read as follows: 

60. Application and Measurement of Pressure-—The pressure tests for hose 
shall be made with water by means of a hand or power-driven pump or by 
means of an accumulator system. The hose shall be connected to the water 
line or pump and filled with water allowing the air to escape through an air 
cock. Removal of the air is important for the sake of safety. When the hose 


is filled with water, the air cock shall be closed and if original measurements of 


the hose are required, the pressure shall then be raised to 10 lb. per sq. in. and 
held there while the measurements are taken. The pressure shall then be 
increased at a uniform rate of approximately 1000 lb. per sq. in. per minute 
except in the case of fire hose or when otherwise required by detailed speci- 
fications. With fire hose, a rate of increase of pressure of 300 Ib. per sq. in. per 
minute shall be used. The pressures shall be measured with a calibrated gage. 

61. Time Pressure Tests ——The pressure shall be increased at the specified 
rate until the designated pressure is reached and held at that pressure for the 
specified time during which time the hose shall not leak nor burst. The water 
pressure shall be held approximately constant during this test. In no case 
shall the pressure exceed that designated nor should it oscillate to a point 


-more than 10 per cent below the specified pressure. 


= 


62. Bursting Test-—The pressure shall be increased at the specified rate 
until failure and the pressure at which failure occurs shall be considered the 
bursting strength of the hose and shall be not less than that specified. It is 
permissible to determine the bursting strength on the same sample immedi- 
ately following the time pressure test if both are required. 

63. Retests—If a sample fails in the hydrostatic pressure test, two addi- 
tional samples shall be tested and if either of these fails, the entire ‘lot of hose 


4 ‘represented by the samples shall be considered to have failed to meet the 


Specifications. 


STANDARD DEFINITIONS OF TERMS RELATING TO PAINT 
SPECIFICATIONS 
(A.S.T.M. Destcnation: D 16-24)! 
Add the following three new definitions of terms: 


Screen (Sieve).—A plate or sheet or a woven cloth, or other device, with 
regularly spaced apertures of uniform size, mounted in a suitable frame or 


holder, for use in separating material according to size. 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 


az oe directed to Mr. P. H. Cathcart, Secretary of Committee D-1 on Preservative Coatings for Structural 


105 York St., Brooklyn, N. 
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-_ Norg 1.—The shape and spacing of apertures, size of wires or threads, thickness 
of plate or sheet, allowable variations and similar properties should be taken care 
of in specifications. 

Note 2.—In mechanical analysis testing work, when not otherwise specified, 
the term ‘‘sieve”’ shall apply to an apparatus in which the apertures are rectangular, 
and the term “screen”’ shall apply to an apparatus in which the apertures are circular. 


Toughness—That quality of a material which may be measured by the 
maximum impact which it will withstand without rupture. 

Elasticity—In the case of paint or varnish, that property which allows a 
film to follow, without rupture, changes in the extent and form of the surface 
to which it is applied. 


STANDARD DEFINITIONS OF TERMS RELATING TO 
MATERIALS FOR ROADS AND PAVEMENTS 


WAS (A.S.T.M. Destcnation: D 8-18)! 


Bitumens.—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 


Bitumens.—Mixtures of [native or pyrogenous] hydrocarbons of natural or 
pyrogenous origin, or combinations of both [and] frequently accompanied by their 
non-metallic derivatives, which may be [gases] gaseous, [liquids] liquid, [viscous 
liquids] semisolid, or [solids] solid, and which are completely soluble in carbon 
disulfide. 


Asphalis——Change to read as follows by the addition of the 


italicized words and the omission of those in brackets: 


Asphalts.—Black to dark-brown solid or semi-solid [native bitumens, solid 
or semi-solid bitumens obtained by refining petroleum, or solid or semi-solid 
bitumens which are combinations of the bitumens mentioned with petroleums 
or derivatives thereof, which melt upon the application of heat] cementitious 
materials which gradually liquefy when heated, in which the predominating con- 
stituents are bitumens all of which occur in the solid or semi-solid form in nature 
or are obtained by refining petroleum, or which are combinations of the bitumens 
mentioned with each other or with petroleum or derivatives thereof [and which consist 
of a mixture of hydrocarbons and their derivatives of complex structure, largely 
cyclic and bridge compounds]. 


Flux.—Change to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


[Flux] Fluxes —[Bitumens] Bituminous materials, generally liquid, in which _ 
the predominating constituent is bitumen, used in combination with [harder _ 
bitumens] asphalts for the purpose of softening the latter. 


Tars.—Change to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


Tars.—|Bitumens] Black to dark-brown bituminous condensates which yield __ 
[pitches upon fractional distillation] substantial quantities of pitch when partially —_— 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to'Mr. Prévost Hubbard, Secretary of Committee D-4 on Road and Paving Materials, _ 
Asphalt Inst., 801 Second Ave., New York City. 


t 
i 
~ 
™ 
= 
= 
@ ? 
Lil 


te or pettus distilled, and which are produced [as distillates] by 
Bn destructive distillation of bitumens, pyrobitumens or] organic [materials] 
material, such as coal, oil, lignite, peat and wood. 


Pitches —Change to read as follows by the addition of the itali- 
cized words and the omission of those in brackets: 


Pitches.—Black or dark-brown solid cementitious residues which gradually 
liquefy when heated and which are produced [in] by the partial evaporation or 
fractional distillation of [bitumens, the term being usually applied to residues 
obtained from] tars. 


STANDARD DEFINITIONS OF TERMS RELATING TO COAL 
AND COKE 


(A.S.T.M. Desicnation: D 121-30)! 


The Tentative Definition of the Term Coke (D 121-30 T)? is 
intended to be added, when adopted, to the present standard defi- 
nitions. 


STANDARD DEFINITIONS OF TERMS RELATING TO TEXTILE 


Destenarton: D 123-30) 


tah 


Several definitions of terms published under the title ‘‘ Tentative 

Definitions of Terms Relating to Textile Materials (D 123-30 T)’” 

: a are intended to be added, when adopted, to the present standard 
definitions. 


STANDARD DEFINITIONS OF TERMS RELATING TO METHODS 
OF TESTING 


= (A.S.T.M. Desitcnation: E 6-30)5 


_ The definitions of the terms “elastic limit” and “yield point” 

published under the title “Tentative Definitions of Terms Relating to 

Methods of Testing (E 6-30 T)’ are intended to be added, when 
adopted, to the present standard definitions. 


11930 Look of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. W. A. Selvig, Secretary of Committee D-5 on Coal and Coke, U. S. Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 
; 4 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1147 (1930); also 1931 Book of A.S.T.M. 
' Tentative Standards, p. 545. 
#1930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. W. H. Whitcomb, Secretary of Committee D-13 on Textile Materials, Henry L. 
Scott Co., Providence, R. I. 
‘ : 4 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1254 (1930); also 1931 Book of A.S.T.M. 
_ Tentative Standards, p. 865. 
$1930 Book of A.S.T.M. Standards, Part I or Part II. Criticisms of this revision are solicited 
- and should be directed to Mr. H. F. Moore, Chairman of the Subcommittee on Mechanical Testing 
L of Committee E-1 on Methods of Testing, University of Illinois, Urbana, II. 
Sd. * Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1263 (1930); also 1931 Book of A.S.T.M. 


ty ‘ Tentative Standards, p. 898, 
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Pitches. —~ Much or 
SUBJECT INDEX 


RELAYING 70 


Absorption. 
Slate. Report of Committee D-16, 574. 
Tentative Method of Test for Absorption and aon Specific Gravity of 
Natural Building Stone, 832. 
Tentative Methods of Testing Laminated Sheet Materials Used in Electrical 
Insulation, 889. 


Accelerated Tests. 
Accelerated Weathering Tests. Report of Subcommittee VIII, Committee D-8, 


Tentative Methods of Sampling and Testing Lacquer Solvents and Diluents, 799. 
Tentative Specifications for Acetone, 796. 
7 Summary of sulfuric acid (20-per-cent H2SO, by weight, 25° C.) test data, time 
of perforation in hours obtained by five laboratories using six samples No. 22 
gage, 1.5 by 2.5 in., 178. 
Total Immersion Tests. Report of Subcommittee V, Committee A-5, 176. 


See Neutralization. Yo 
Admiralty Metal. 


a! Tentative Revision of Standard Specifications for Seamless Admiralty Con- 
denser Tubes and Ferrule Stock, 1051. 
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Curing of Concrete, Report of Subcommittee XIIT, Committee C-9, 331. 

Digest of Available Information on the Use of Calcium Chloride for Curing 
Concrete, by H. S. Mattimore and H. Hershey Miller. Report of Sub- 
committee XIII, Committee C-9, Appendix I, 347. 

Tentative Specifications for Curing Port!and-Cement Concrete, 756. 

Tentative Specifications for Curing Port!and-Cement Concrete Slabs with 
Calcium-Chloride Admixture, 760. 


Aggregates. 
See also Gravel; Sand; Stone. FIA! 
Concrete and Concrete Aggregutes. Report of Committee C-9, 322. i rhiny 
The Effect of Aggregate and Other Variables on the Elastic Properties of Con- 
crete, by P. M. Noble. Report of Committee C-9, Appendix VII, 399. Dis- 
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Reaeeed Method of Test for the Field Determination of the Constituents of 
Fresh Concrete. Report of Committee C-9, Appendix V, 383. 
Road and Paving Materials. Report of Committee D-4, 475. 
A Study of the Analysis of Fresh Concrete, by W. M. Dunagan. Report of 
Committee C-9, Appendix IV, 362. Discussion, 382. 
Tentative Methods of: 
Test for Apparent Specific Gravity of Coarse Aggregates in a Saturated 
Condition, 766. 
ob tate Test of Soundness of Coarse Aggregates by Use of Sodium Sulfate, 773. 
Test for Soundness of Fine Aggregates by Use of Sodium Sulfate, 769. iis 
Test for Structural Strength of Fine Aggregate Using Constant Water- 
Cement-Ratio Mortar, 767. 
Tentative Revision of Standard Specifications for Broken Slag for Waterbound © 
Base and Wearing Course, 1059. 
Broken Slag for Waterbound Base, 1060. 1 
Tentative Specifications for Concrete Aggregates, 750. 
Tentative Specifications for Sand for Use in Lime Plaster, 738. 


Alkalinity. 
See Neutralization. 


Alloy Steel. 
Apparatus for Low-7 «perature Endurance Testing, by H. W. Russell and 
W. A. Welcker, }: Joint Research Committee on Effect of Temperature on 
the Properties of Metals, Appendix II, 122. ’ 
Effect of Temperature on the Properties of Metals. Report of Joint Research is ie 
Committee, 106. Report of Committee III on Projects and Work, 110. th - 
Iron-Chromium, Iron-Chromium-Nickel and Related Alloys. Reportof Com- _ 
mittee A-10, 246. 
Proposed Methods of Rockwell Hardness Testing of Metallic Materials. Report 
of Committee E-1, Appendix I, 595. 
Tentative Method of Bend Testing for Ductility of Metals, 1034. 
Tentative Revision of Standard Specifications for Quenched-and-Tempered © 
Alloy-Steel Axles, Shafts and Other Forgings for Locomotives and Cars, 1042. — 
Tentative Specifications for Normalized and Tempered Alloy-Steel Forgings 
for Locomotives, 668. 
Alloys. 
Copper and Copper Alloys, Cast and Wrought. Report of Committee B-5, 258. 
Corrosion of Non-Ferrous Metals and Alloys. Report of Committee B-3, 252. _ 
Effect of Composition on Aluminum-Base Die-Casting Alloys, by D. L. Colwell. 
Report of Committee B-6, Appendix I, 268. Discussion, 278. Spt. 
Electrical-Heating, Electrical-Resistance and Electric-Furnace Alloys. Report 
of Committee B-4, 254. 
Lead-Base and Tin-Base Alloys for Die Castings, by Fred J. Tobias. Report 
y of Committee B-6, Appendix II, 280. 


Light Metals and Alloys, Cast and Wrought. Report of Committee B-7, 284, 

Non-Ferrous Metals and Alloys. Report of Committee B-2, 250. 

Proposed Methods of Rockwell Hardness Testing of Metallic Materials. 
of Committee E-1, Appendix I, 595. 

Proposed Revisions in Tentative Standards for Light Metals and Alloys, Cast 
and Wrought. Report of Committee B-7, Appendix, 289. 
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Tentative Methods of: 
Bend Testing for Ductility of Metals, 1034. 
Chemical Analysis of Silver Solders, 722. 
Test for Determining the Temperature-Resistance Constants of Resistance 
Alloys, 732. 
Tentative Revision of Standard Methods of Chemical Analysis of Manganese 
Bronze, 1052. 
Tentative Revision of Standard Specifications for Bronze Bearing Metal in 
Ingot Form, 1050. 


Tentative Specifications for: ved 
Aluminum-Base Alloy Die Castings, 716. ) 


Copper-Base Alloys in Ingot Form for Sand Castings, 703. 


Drawn or Rolled Alloy, 60 per cent Nickel, 15 per cent Chromium, and 
ny Ae Balance Iron, for Electrical Heating Elements, 712. 
_-- Drawn of Rolled Alloy, 80 per cent Nickel, 20 per cent Chromium, for 
Electrical Heating Elements, 708, 
Magnesium-Base Alloy Castings, 700. A 
Zinc-Base Alloy Die Castings, 719. 
Aluminum. 
See also Alloys. 
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Die-Cast Metals and Alloys. Report of Committee B-6, 261. Discussion, 265. 
Effect of Composition on Aluminum-Base Die-Casting Alloys, by D. L. Colwell. 
Report of Committee B-6, Appendix I, 268. Discussion, 278. 


- _ Proposed Revisions in Tentative Standards for Light Metals and Alloys, Cast 
and Wrought. Report of Committee B-7, Appendix, 289. 
- Rept on inspection of metallic coatings on hardware, structural shapes, 


conduit, etc., exposed to atmosphere on test racks at five locations, 184. 
‘Tentative Specifications for Aluminum-Base Alloy Die Castings, 716. 
Amaloy. 
Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 


Analyses. 

(Methods of analyses are indexed under the subjects covered by them). 
Analysis Test Data. wee 

Annual Meeting. io. 


Annual Report of the Executive Committee, 58. 
_ Our Society. Annual Address by the President, K. G. Mackenzie, 48, ia 
_ Papers and Publications. Report of Committee E-6, 614. " 

Summary of the Proceedings of the Thirty-fourth Annual Meeting, 13. at 


Apparatus. 
See Testing Apparatus. 
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Arbitration Test Bar. nod bo alstoM worm'l-nov” 
Asbestos. 


Tentative Specifications and Test Methods for Asbestos Tape for Electrical 
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for Locomotives 668. a 
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Tentative Methods of Chemical Analysis of Rubber Products, 947. 


Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and a 


Private Fire Department Use, 903. aor 
See also Bituminous Materials. 
Accelerated Weathering Tests. Report of Subcommittee VIII, Committee D-8, 
S11. 


Proposed Specifications for Cut-Back Asphalts. Report of Subcommittee C-3, 
Committee D-4, Appendix IV, 488. ' 

Refined Ductility Tests for Roofing Materials. Report of Subcommittee VII, a 
Committee D-8, 508. 

Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, 
Granular Tale or Mineral Granules; also Asphalt Shingles Surfaced with 


Axles. 
Tentative Specifications for Carbon-Steel Forgings for Locomotives, 662. 
Tentative Specifications for Normalized and Tempered Alloy-Steel Forgings 


Tentative Revisions of: 
Standard Specifications for Billet-Steel Concrete Reinforcement Bars, 1040. x 
--—-—s- Standard Specifications for Rail-Steel Concrete Reinforcement Bars, 1041. a. 
Standard Specifications for Staybolt, Engine-Bolt and Extra-Refined 


Wrought-Iron Bars, 1043. 
Tentative Specifications for Structural Steel for Ships, 641. -bissi 
T 
Bearing Metal. 
Tentative Revision of Standard for Bronze Bearing Metal in 
Ingot Form, 1050. 
392 


Bend Testing. 
See also Flexure Testing. 
Tentative Method of Bend Testing for Ductility of Metals, 1034. 


anism 


See Steel. Cot, : 


Digest of Available Information on the Use of Calcium Chloride for Curing 
Concrete, by H. S. Mattimore and H. Hershey Miller. Report of Subcom- 
mittee XIII, Committee C-9, Appendix I, 347. 

Digest on Effect of Curing Methods on Strength of Concrete, by F. C. Lang. 
Report of Subcommittee. XIII, Committee C-9, Appendix II, 356. 

Selected Bibliography on the Embrittlement of Structural Stee] in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, Com- 

mittee A-5, Appendix, 224. 
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See also Asphalt; Oils; Road Materials; Waterproofing. 

Bituminous Waterproofing and Roofing Materials. Report of Committee D-8, 
506. 

Curing of Concrete. Report of Subcommittee XIII, Committee C-9, 331. 

Proposed Specifications for Cut-Back Asphalts. Report of Subcommittee C-3, 
Committee D-4, Appendix IV, 488. 

Road and Paving Materials. Report of Committee D-4, 475. 

Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, 
Granular Talc or Mineral Granules; also Asphalt Shingles Surfaced with 
Mineral Granules, 818. 

Tentative Revisions of Standard Methods of Sampling and Analysis of Creosote 
Oil, 1063. 

Tentative Specifications for Curing Portland-Cement Concrete Slabs with 
Bituminous Coverings, 758. 

Block. nah 
Standard Specifications for Block for 1060. 
; _ §$tandard Specifications for Block for Recut Granite Block Pavements, 1060. 
Standard Specifications for Block for Granite Block Pavements, 1060. 


a Blooms, Billets and Slabs. 


See Copper; Forgings; Steel. 
Boards. 
See Plaster Board; Sheathing Board; Timber; Wall | Boards. rete 


See Tubes. 


“ Tentative Specifications for Insulated Wire and Cable: 30-per-c -cent Hevea 


See also Alloys. 


Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand Cast- 


Brazing Solder. 
Tentative Methods of Chemical Analysis of Silver Solders, 722. TwMaaes.| 
one. 
Brick. 
See also Refractories. 


Brick. Report of Committee C-3, 303. 

Definition of Brick. Report of Committee E-8 on Nomenclature and Defi- 
nitions, 620. 

Refractories. Report of Committee C-8, 312. 

Tentative Method of Control Test for Resistance of Soe Brick to Thermal 

Spalling Action, 777. 

Tentative Revision of Standard Method of ning Fire- 

Clay Brick, 1056. 
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See also Alloys. 
Tentative Revision of Standard Methods of Chemical Analysis of Manganese ~ 
Bronze, 1052. 
Tentative Revision of Standard Specifications for Bronze Bearing Metal in es ; ep 7 
Ingot Form, 1050. 
Tentative for Copper-Base in Ingot Form for Sand Cast- 


Building Stone. Aah 
Natural Building Stones. Report of Committee D-18, 584. 
Tentative Definition of Terms Relating to N. atural Building Stone, 845. ) | 
Tentative Methods of: 
Flexure Testing of Natural Building Stone (Determination of Modulus of | 
Rupture), 829. 
Test of Absorption and Apparent Specific Gravity of Natural Building 


Stone, 832. 
Test for Modulus of Elasticity of Natural Building Stone, 834. 
Shear Testing of Natural Building Stone, 839. + Maida | eae 
Hollow Masonry Building Units. Report of Committee C-10, 430. egnites> 
Bursting Strength. A cela ond 
See Hydrostatic Test; Tension Testing, 
A 
Cable. 


Tentative Specifications for Insulated Wire and Cable: 30-per-cent Hevea 
Rubber, 926. 


Cadmium Plate. 
Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 


Curing of Concrete. Report of Subcommittee XIII, Committee C-9, 331. 
Digest of Available Information on the Use of Calcium Chloride for Curing 
Concrete, by H. S. Mattimore and H. Hershey Miller. Report of Subcom- 
mittee XIII, Committee C-9, Appendix I, 347. 

Digest on Effect of Curing Methods on Strength of Concrete, by F. C. Lang. 
Report of Subcommittee XIII, Committee C-9, Appendix II, 356. 

Proposed Methods of Chemical Analysis of Calcium Chloride. Report of Com-— 
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mittee D-4, Appendix V, 490. 
Tentative Specifications for: 
Curing Portland-Cement Concrete, 756. 
Shade Curing Portland-Cement Concrete Slabs by Surface Application of Calcium A 1 
Chloride, 761. 


Curing Portland-Cement Concrete Slabs with Calcium-Chloride Admixture, 
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Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. _ 


Cars. 
See Locomotives and Cars. 
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See also Castings. Report of 1-4, 4: sont 

Cast Iron. Report of Committee A-3, 148. 

A Comparison of Various Sizes of Test Bars Representing Cast Irons from Five 
Foundries, by Hyman Bornstein. Report of Subcommittee XIV, Committee 
A-3, Appendix I, 152. 

Correlation of Cast-Iron Test Bar and Casting by Volume-Surface Ratio, by 
J. W. Bolton. Report of Subcommittee XIV, Committee A-3, Appendix III, 
167. 

Correlation of Test Bar and Casting. Report of Subcommittee XIV, Committee 
A-3, 151. 

Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 

Tests on Cast-Iron Specimens of Various Diameters, by J. T. MacKenzie. 
Report of Subcommittee XIV, Committee A-3, Appendix IT, 160. 


See also Alloys; Cast Iron; Steel. dtgnert? yniter 
Cast Iron. Report of Committee A-3,148. 
A Comparison of Various Sizes of Test Bars Representing Cast Irons from Five 
Foundries, by Hyman Bornstein. Report of Subcommittee XIV, Committee 
A-3, Appendix I, 152. 
Correlation of Cast-Iron Test Bar and Casting by Volume-Surface Ratio, by 
J. W. Bolton. Report of Subcommittee XIV, Committee A-3, Appendix III, 
167. 
Correlation of Test Bar and Casting. Report of Subcommittee XIV, Commit- 
tee A-3, 151. 
Die-Cast Metals and Alloys. Report of Committee B-6, 261. Discussion, 265. 
Effect of Composition on Aluminum-Base Die-Casting Alloys, by D. L. Colwell. 
Report of Committee B-6, Appendix I, 268. Discussion, 278. 
Lead-Base and Tin-Base Alloys for Die Castings, by Fred J. Tobias. Report of 
Committee B-6, Appendix II, 280. 
Tests on Cast-Iron Specimens of Various Diameters, by J. T. MacKenzie. 
Report of Subcommittee XIV, Committee A-3, Appendix II, 160. 
Tentative Specifications for: 
Aluminum-Base Alloy Die Castings, 716. 18] 
Copper-Base Alloys in Ingot Form for Sand Castings, 703. 
Magnesium-Base Alloy Castings, 700. 
Zinc-Base Alloy Die Castings, 719. 


Cellulose Coatings. 
Cellulose Ester Coatings. Report of Subcommittee XXV, Committee D-1, 456. 
Tentative Methods of Testing Nitrocellulose Clear Lacquers and Lacquer 
Enamels, 806. 
Tentative Specifications and Tests for Soluble Nitrocellulose, 785. se 
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Tentative Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per 


Cement. 

Cement Reference Laboratory. Report of Subcommittee, Committee C-1, 299. eras 

Cement. Report of Committee C-1, 295. 

Determining the Cement Content of Set Concrete by Chemical Methods of 
Analysis, by H. F. Kriege. Report of Committee C-9, Appendix VI, 386. 

Proposed Method of Test for the Field Determination of the Constituents of 
Fresh Concrete. Report of Committee C-9, Appendix V, 383. 

A Study of the Analysis of Fresh Concrete, by W. M. Dunagan. Report of 
Committee C-9, Appendix IV, 362. Discussion, 382. 

Tentative Method of Routine Analysis of the Cement Content of Hardened 
Portland-Cement Concrete, 763. 

Tentative Revision of Standard Specifications for Portland Cement, 1052. 


Chemical Analyses. 
(Methods of chemical analyses are indexed under the subjects covered by them.) 


Chromium Alloys. 
Iron-Chromium, Iron-Chromium-Nickel and Related Alloys. Report of Com- 
mittee A-10, 246. 
Tentative Specifications for Drawn or Rolled Alloy, 80 per cent Nickel, 20 per 
cent Chromium, for Electrical Heating Elements, 708. 


cent Chromium, and Balance Iron, for r Electrical rical Heating Elements, 7 712. 


Brick. Report of Committee C-3,303. 
Hollow Masonry Building Units. Report of Committee C-10, 430. 7 - 
Refractories. Report of Committee C-8, 312. . 7 
Tentative Definitions of Terms Relating to Heat Transmission of Refractories, 

779. 
Tentative Method of Control Test for Resistance of Fire-Clay Brick one 
Spalling Action, 777. 

Cloud and Pour Test. Report of Subcommittee XVI, Committee Ay 2, 468. ; 


Coal. 
Classification of Coals. Report of Sectional Committee, 498. 


Coal and Coke. Report of Committee D-5, 494. 


Coatings. 
See Galvaniziag; Protective Coatings, 
Coke. 
Coal and Coke. Report of Committee D-5, 494. 
Stability Tests on Semet-Solvay Coke for Standard Sample, by R. M. Fowler. 
Report of Committee D-5, Appendix, 497. 
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Testing. 
Tentative Methods of: 
Test for Modulus of Elasticity of Natural Building Stone, 834. 
Test for Structural Strength of Fine Aggregate Using Constant Water- 
Cement-Ratio Mortar, 767. 
Testing Laminated Sheet Materials Used in Electrical Insulation, 889. 


Concrete. 
See also Aggregates. ; 

Concrete and Concrete Aggregates. Report of Committee C-9, 322. 

Curing of Concrete. Report of Subcommittee XIII, Committee C-9, 331. 
Determining the Cement Content of Set Concrete by Chemical Methods of 
Analysis, by H. F. Kriege. Report of Committee C-9, Appendix VI, 386. 
Digest of Available Information on the Use of Calcium Chloride for Curing 
Concrete, by H. S. Mattimore and H. Hershey Miller. Report of Subcom- 

mittee XIII, Committee C-9, Appendix I, 347. 

Digest on Effect of Curing Methods on Strength of Concrete, by F. C. Lang. 
Report of Subcommittee XIII, Committee C-9, Appendix II, 356. 

The Effect of Aggregate and Other Variables on the Elastic Properties of Con- 
crete, by P. M. Noble. Report of Committee C-9, Appendix VII, 399. Dis- 
cussion, 422. 

Pavement Core-Drilling Practice, by L. W. Teller and P. J. Freeman. Report 
of Committee C-9, Appendix III, 358. 

Proposed Method of Test for the Field Determination of the Constituents of 
Fresh Concrete. Report of Committee C-9, Appendix V, 383. 

A Study of the Analysis of Fresh Concrete, by W. M. Dunagan. Report of 
Coramittee C-9, Appendix IV, 362. Discussion, 382. 

Suggested Terminology Applying to the Study of Concrete Structures in Service, 
by F. R. McMillan. Report of Committee C-9, Appendix VIII, 427. 

Tentative Methods of: 

_-- Routine Analysis of the Cement Content of Hardened Portland-Cement 
Concrete, 763. 
Test for Apparent Specific Gravity of Coarse Aggregates in a Saturated 
Condition, 766. 
Test for Soundness of Coarse Aggregates by Use of Sodium Sulfate, 773. 
Test for Soundness of Fine Aggregates by Use of Sodium Sulfate, 769. 
Test for Structural Strength of Fine Aggregate Using Constant Water- 
Cement-Ratio Mortar, 767. 

Tentative Revision of Standard Specifications for Cement-Concrete Sewer Pipe, 
1053. 

Tentative Specifications for: 
Concrete Aggregates, 750. 39% 
Curing Portland-Cement Concrete, 756. 

Curing Portland-Cement Concrete Slabs with Bituminous pinnae os 758. 

Curing Portland-Cement Concrete Slabs by Surface Application of Calcium 
Chloride, 761. 

Curing Portland-Cement Concrete Slabs with Calcium-Chloride Admix- 
ture, 760. 

Curing Portland-Cement Concrete Slabs with Wet Coverings, 762. 

Specifications and Tests for for Load-Bearing Concrete Masonry Units, 781. 
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Concrete Reinforcement. 
Discussion on Reinforcement Bar Specifications, 101. 


Proposed Revisions in Standards and Tentative Standards for Steel. Report — : 
of Committee A-1, Appendix, 96. 


Tentative Revision of Standard Specifications for Billet-Steel Concrete Rein- — 
forcement Bars, 1040. 


Tentative Revision of Standard Specifications for Rail-Steel Concrete Rein- 
Tentative Revisions of: 


Standard Specifications for Seamless Admiralty Condenser Tubes and © Kea 
etal Ferrule Stock, 1051. 


Ferrule Stock, 1051. 
Standard Specifications for Seamless 70-30 Brass Condenser Tubes and 
Ferrule Stock, 1051. 


Conductivity. 
See also Resistivity. 
Tentative Definitions of Terms Relating to Heat Transmission of Refractories, 
779. 
Tentative Method of Test for Comparing the Thermal Conductivities of Solid 
Electrical Insulating Materials, 897. 


Copper. 


See also Alloys. 
Copper and Copper Alloys, Cast and Wrought. Report of Committee B-5, 258. 
Tentative Methods of Chemical Analysis of Silver Solders, 722. 
Tentative Revisions of: 
Standard Specifications for Seamless Admiralty Condenser Tubes and oa 
Ferrule Stock, 1051. 
_— Standard Specifications for Seamless Muntz Metal Condenser Tubes and 
Ferrule Stock, 1051. 
Standard Specifications for Seamless 70-30 Brass Condenser Tubes and a 2 ‘oa 
Ferrule Stock, 1051. = 
Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand Cast- wes 
ings, 703. 
Tentative Specifications for Insulated Wire and Cable: 30-per-cent Hevea 
Rubber, 926. 


Copper-Bearing Steel. 
Corrosion of Iron and Steel. Report of Committee A-5, 171. 
Field Tests of Metallic Coatings. Report of Subcommittee VIII, Committee 
A-5, 181. 
Total Immersion Tests. Report of Subcommittee V, Committee A-5, 176. 


Cord. 
See Textile Materials. 


Core Drilling. 
Pavement Core-Drilling Practice, by L. W. Teller and P. J. Freeman. Report 
of Committee C-9, Appendix III, 358. © 
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Corrosion. 
See also Weathering. 
Corrosion of Iron and Steel. Report of Committee A-5,171, 
Corrosion of Non-Ferrous Metals and Alloys. Report of Committee B-3, 252. 
Embrittlement Investigation. Report of Subcommittee X, Committee A-5, 211. 
Iron-Chromium, Iron-Chromium-Nickel and Related Alloys. Report of Com- 
mittee A-10, 246. 
Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 
Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, Com- 
mittee A-5, Appendix, 224. 
Summary of sulfuric acid (20-per-cent H:SO, by weight, 25° C.) test data, 
time of perforation in hours obtained by five laboratories using six samples 
No. 22 gage, 1.5 by 2.5 in., 178. 
Total Immersion Tests. Report of Subcommittee V, Committee A-5, 176. 
Zine Coating of Iron and Steel. Report of Sectional Committee, 238. 
Cotton. 
Tentative Methods for Identification for Textile Fibers and Their Quantitative 
Determination in Mixed Goods, 1009. 
Tentative Revision of Standard Specifications for Tolerances and Test Methods 
for Certain Light and Medium Cotton Fabrics, 1061. 
Tentative Specifications for: 
Chafer Tire Fabrics, 1000. 
Cotton Rubber-Lined Fire Hose for Public and Private Fire Department 
Use, 903. 
Enameling Duck for the Tire Industry, 993. 
0.007-in. Cotton Tape, 988. 
Specifications and Test Methods for Cotton Goods for Rubber and Pyroxy- 
lin Coating, 982. 
Tolerances and Test Methods for Silk and Cotton Tapes, 990. 
Creep Testing. 
Effect of Temperature on the Properties of Metals. Report of Joint Research 
Committee, 106. Report of Committee III on Projects and Work, 110. 
New Creep Testing Apparatus at the Massachusetts Institute of Technology, 
by F. H. Norton and J. B. Romer. Joint Research Committee on Effect of 
Temperature on the Properties of Metals, Appendix III, 129. 
Creosote Oil. 
Tentative Revisions of Standard Method of Test for Distillation of Creosote 
Oil, 1064. 
Tentative Revisions of Standard Methods of Sampling and Analysis of Cre- 
osote Oil, 1063. 
Timber Preservatives. Report of Subcommittee VI, Committee D-7, 504. 
; See Compression Testing. 
; Curing of Concrete. Report of Dieemnaitien XIII, Committee C-9, 331. 
Digest of Available Information on the Use of Calcium Chloride for Curing 
Concrete, by H. S. Mattimore and H. Hershey Miller. Report of Subcom- 
mittee XIII, Committee C-9, Appendix I, 347. 
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Digest on Effect of Curing Methods on Strength of Concrete, by F. C. Lang. 
Report of Subcommittee XIII, Committee C-9, Appendix II, 356. 

Proposed Methods of Chemical Analysis of Calcium Chloride. Report of Com- 
mittee D-4, Appendix V, 490. 

Tentative Specifications for: 

Curing Portland-Cement Concrete, 756. 

Curing Portland-Cement Concrete Slabs by Surface Application of Calcium 

Chloride, 761. 
Curing Portland-Cement Concrete Slabs with Bituminous Coverings, 758. 
Curing Portland-Cement Concrete Slabs with Calcium-Chloride Admixture, 


As Curing - Portland-C -Cement t Concrete Slabs | with Wet Coverings, 76 762. 

See Waterproofing. ; 

See Statistical Analysis. reg .M yd 
Definitions of Terms. 

See Nomenclature. yninboM 703 tT to 

Die Castings. 


Die-Cast Metals and Alloys. Report oi Committee B-6, 261. Discussion, 265. 
Effect of Composition on Aluminum-Base Die-Casting Alloys, by D. L. Colwell. 
Report of Committee B-6, Appendix I, 268. Discussion, 278, 
Lead-Base and Tin-Base Alloys for Die Castings, by Fred J. Tobias. Report 
of Committee B-6, Appendix II, 280. 
Tentative Specifications for Aluminum-Base Alloy Die Castings, 716. 
Tentative Specifications for Zinc-Base Alloy Die Castings, 719. 45:4} 2 
Dielectric Strength. 
Tentative Methods of: 
Testing Electrical Insulating Materials for Power Factor and Dielectric — 
4 Constant at Frequencies of 100 to 1500 Kilocycles, 877. 
__- Testing Sheet and Tape Insulating Materials for Dielectric Strength, 867. 
Testing Varnishes Used for Electrical Insulation, 848. 


Diluents. 
Cellulose Ester Coatings. Report of Subcommittee XXV, Committee D- 1, 456. 


799. 
Tentative Specifications for Acetone, 796. 
ino) 
Distillation. 
See also Bituminous Materials; Petroleum Products. = 
Tentative Revision of Standard Method of Test for Distillation of Natural Gas cs 
Gasoline, 1062. 
Tentative Revision of Standard Method of Test for Distillation of Creosote 
Oil, 1064. 
Duck. 


Tentative Specifications for er Duck for the Tire Industry, 993. 
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Refined Ductility Tests for Roofing Materials. Report of Subcommittee VII, 


Committee D-8, 508. rt 
Tentative Method of Bend Testing for Ductility of Metals, 1034. % up ; 


Dust Prevention. ae 
Specifications for Road Oils. Report of Subcommittee C-3, Committee D-4, 


Effect of Temperature. 


See Temperature, Effect of. 


Elastic Limit. 

Proposed Definitions of Terms Relating to Methods of Testing. Report of 


The Effect of Aggregate and Other Variables on the Elastic Properties of Con- 

_ erete, by P. M. Noble. Report of Committee C-9, Appendix VII, 399. Dis- 
cussion, 422. 

_ ‘Tentative Method of Test for Modulus of Elasticity of Natural Building Stone, 


834. 
> 


Electrical-Resistance Alloys. 

Electrical-Heating, Electrical-Resistance and Electric-Furnace Alloys. Report 
- of Committee B-4, 254. 

Tentative Method of Test for Determining the Temperature-Resistance Con- 
$tants of Resistance Alloys, 732. 

_ Tentative Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per 
cent Chromium, and Balance Iron, for Electrical Heating Elements, 712. 
‘Tentative Specifications for Drawn or Rolled Alloy, 80 per cent Nickel, 20 per 

cent Chromium, for Electrical Heating Elements, 708. 


Electrometric Test. 
Neutralization Methods for Electrical Insulating Oils. Report of Section A, 
Subcommittee IV, Committee D-9, 534. 


See Protective Coatings. _ 


Embrittlement. 


_ Embrittlement Investigation. ‘Repent of Subcommittee X, Committee A- 5, 211. 

_ Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, Com- 
_ mittee A-5, Appendix, 224. 
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Tentative Specifications for Enameling Duck for the Tire Industry, 993. 2 


Enamels. 
Tentative Methods of Testing Clear and Lacquer 


See Fatigue. 
Ester Coatings. 


Cellulose Ester Coatings. Report of Subcommittee XXV, Committee D-1, 456. 


Executive Committee. 
Annual Report of the Executive Committee, 80. 


Pel 
Officers and Members of Executive Committee, 1071. 
Exhibit Testing Apparatus. 
Exhibit of Testing Apparatusand Machines. Annual Report of the Executive x 
Committee, 58. 


Summary of the Proceedings of the Thirty-fourth Annual Meeting, 13. 


Fabrics. 


Fatigue. 
Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and cy a 


W. A. Welcker, Jr. Joint Research Committee on Effect of Temperature 
on the Properties of Metals, Appendix II, 122. a 

Effect of Temperature on the Properties of Metals. Report of Joint Research mi 
Committee, 106. Report of Committee III on Projects and Work, 110. 

Fatigue of Metals. Report of Research Committee, 249. tg! - 
Progress Report on Fatigue Tests of Low-Carbon Steel at Elevated Tempera- 
tures, by H. F. Moore and N. J. Alleman. Joint Research Committee on ie 

Effect of Temperature on the Properties of Metals, Appendix I, 114. . 4 


Felt. 

Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, . ‘i 
Granular Talc or Mineral Granules; also Asphalt Shingles Surfaced eee: con 
Mineral Granules, 818. 

Ferro-Alloys. 

Tentative Specifications for Ferro-Molybdenum, 694. a 

Fibers. 
See also Textile Materials. 


Tentative Methods for Identification of Textile Fibers and Their Quantitative 
Determination in Mixed Goods, 1009. 


Fineness. Bee j 
See Mechanical Analysis. 

Fireboxes. 


Tentative Specifications for Steel Plates of Flange and Firebox Qualities for 
Forge Welding, 648. 
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Fire Brick. 

Refractories. Report of CommitteeC-8,312, = 

Tentative Definitions of Terms Relating to Heat Transmission of Refractories, 
779. 

Tentative Method of Control Test for Resistance of Fire-Clay Brick to Thermal 
Spalling Action, 777. 

Tentative Revision of Standard Method of Test for Porosity and Permanent 
Volume Changes in Refractory Materials, 1054. 

Tentative Revision of Standard Method of Test for Softening Point of Fire- 
Clay Brick, 1056. 


Fire Hose. 


Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 
Private Fire Department Use, 903. 


Fire Tests of Materials and Construction. Report of Committee C-5, 305. 


Flax (Linen). 
Tentative Methods for Identification of Textile Fibers and Their Quantitative 
Determination in Mixed Goods, 1009. 


Flexure Testing. slit 
A Comparison of Various Sizes of Test Bars Representing Cast Irons from Five 
Foundries, by Hyman Bornstein. Report of Subcommittee XIV, Committee 
A-3, Appendix I, 152. 
Correlation of Test Bar and Casting. Report of Subcommittee XIV, Com- 
mittee A-3, 151. 
Tentative Methods of: 
Bend Testing for Ductility of Metals, 1034. 
Flexure Testing of Natural Building Stone (Determination of Modulus of 
Rupture), 829. 
Test for Modulus of Elasticity of Natural Building Stone, 834. 
Testing Laminated Sheet Materials Used in Electrical Insulation, 889. 
Tests on Cast-Iron Specimens of Various Diameters, by J. T. MacKenzie. 
Report of Subcommittee XIV, Committee A-3, Appendix II, 160. a 
‘3 
Flow Test. T 
See Temperature, Effect of. w oleT talent) 
Tentative Specifications for Forge-Welded Steel Pipe, 683. arollA-anet 
Tentative Revision of Standard Specifications for Quenched-and-Tempered 
Alloy-Steel Axles, Shafts, and Other Forgings for Locomotives and Cars, 
1042. 
Tentative Revision of Standard Specifications for Quenched-and-Tempered 
Carbon-Steel Axles, Shafts, and Other Forgings for Locomotives and Cars, 
1042. 
Tentative Specifications for Carbon-Steel Forgings for Locomotives, 662. 
Tentative Specifications for Normalized and Tempered Alloy-Steel Forgings 
for Locomotives, 668. 
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Tapes, 990. 
Friction Testing. 

Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 
a Private Fire Department Use, 903. 


Fuel Oil. 


1087 
Tentative Specifications for 0.007-in. Cotton Tape, 988. 
: Tentative Specifications for Tolerances and Test Methods for Silk and Cutten 


Tentative Definitions of Terms Relating to Petroleum, 815. 
Fusion-Welded Pipe. 
Tentative Specifications for Electric-Fusion-Welded Steel Pipe, 673. __ 


Corrosion of Iron and Steel. Report of Committee A- 5, 171. 

Embrittlement Investigation. Report of Subcommittee X, Committee A-5, 211. 

Field Tests of Metallic Coatings. Report of Subcommittee VIII, Committee 
A-5, 181. 

Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 

Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, 
Committee A-5, Appendix, 224. 

Total Immersion Tests. Report of Subcommittee V, Committee A-5, 176. 

Zinc Coating of Iron and Steel. Report of Sectional Committee, 238. , *. 


See also Oils. 7 
Tentative Definitions of Terms Relating to Petroleum, 815. 


Gasoline. 

Gasoline. Report of Technical Committee A, Committee D-2, 471. g - 
Tentative Definitions of Terms Relating to Petroleum, 815. 


Tentative Revision of Standard Method of Test for Distillation of Natural Gas | 
Gasoline, 1062. 


See also Building Stone. 20} siftintasT * 
Tentative Revisions of: 
Standard Specifications for Block for Durax Granite Pavements, 1060. ’ 
 §tandard Specifications for Block for Granite Block Pavements, 1060. 
Standard Specifications for Block for Recut Granite Block Pavements, 1060. a 


Tentative Specifications for Concrete Aggregates, 750. 
Grease. 
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‘enone Report of Committee C-11, 436. 

Sh ae Tentative Definitions of Terms Relating to the Gypsum Industry, 749. 49 

og se ee _ Tentative Revision of Standard Methods of Testing Gypsum and Gypsum 
Products, 1058. 


_ Tentative Specifications for: Tol. 


Gypsum Sheathing Board, 746. 9 


ypsum oard, 740. en 


Hardness Testing. 
Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and 
+ W. A. Welcker, Jr. Joint Research Committee on Effect of Temperature on 
sss the Properties of Metals, Appendix II, 122. 
en 7 _ Proposed Methods of Rockwell Hardness Testing of Metallic Materials. Report 
of Committee E-1, Appendix I, 595. 
Tentative Method of Test for Hardness of Rubber,971. 


Hardware. 

: | Report on inspection of metallic coatings on hardware, structural shapes, con- 

ss duit, ete., exposed to atmosphere on test racks at five locations, 184. 


Heating Elements. 
Electrical-Heating, Electrical-Resistance and Electric- Purnace Alloys. Report 
of Committee B-4, 254. 
" Tentative Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per 
Dy cent Chromium, and Balance Iron, for Electrical Heating Elements, 712. 
Tentative Specifications for Drawn or Rolled Alloy, 80 per cent Nickel, 20 per 
cent Chromium, for Electrical Heating Elements, 708. 


mal See Electrical-Resistance Alloys. iz. “Tete, AS 
Heat Transmission. 


Tentative Definitions of Terms Relating to Heat Transmission of Refractories, 
779. 


Heat Treatment. 

Tentative Specifications for Carbon-Steel Forgings for Locomotives, 662. 
_ Tentative Specifications for Normalized and Tempered Alloy-Steel Forgings 
Locomotives, 668. 


Hemp. 
Tentative Methods for Identification of Textil rs and Their Quantitative 
Determination in Mixed Goods, 1009. 


High-Temperature Testing. x 


=o See Bituminous Materials; Brick; Concrete; Pavements; Road Materials. 
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Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 

Private Fire Department Use, 903. 


Hydrostatic Test. 


Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 
x. Private Fire Department Use, 903. : 
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Total Immersion Tests. Report of Sididiiiiahin V, Committee A-5, 


Im 
£2 MS Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and 
WA. Welcker, Jr. Joint Research Committee on Effect of Temperature 
= ib on the Properties of Metals, Appendix II, 122. 

_ A Further Résumé of the Notched-Bar Impact Test in the Light of Present Sa ME 
at _ Knowledge. Report of Committee E-1, Appendix IV, 605. at. 


Insulating Materials. 
_ Electrical Insulating Materials. Report of Committee D-9, 515. 
Neutralization Methods for Electrical Insulating Oils. Report of 
< Subcommittee IV, Committee D-9, 534. 
_ Slate. Report of Committee D-16, 574. 
Tentative Methods of: 
Chemical Analysis of Rubber Products, 947. 
Test for Comparing the Thermal Conductivities of Solid Electrical — 
ing Materials, 897. 
Testing Electrical Insulating Materials for Power Factor and Dielectric 
Constant at Frequencies of 100 to 1500 Kilocycles, 877. 
Testing Laminated Sheet Materials Used in Electrical Insulation, 889. 
Testing Sheet and Tape Insulating Materials for Dielectric Strength, 867. 
Testing Varnishes Used for Electrical Insulation, 848. 
Tentative Specifications for: ; 
Insulated Wire and Cable: 30-per-cent Hevea Rubber, 926. __ 
0.007-in. Cotton Tape, 988. 
Specifications and Test Methods for Asbestos Tape for Electrical Purposes, 
996. 
Tolerances and Test Methods for Silk and Cotton Tapes, 990. nor oe 
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Iron. 
Cast Iron. Report of Committee A-3, 148. 

A Comparison of Various Sizes of Test Bars Representing Cast Irons from Five 

Foundries, by Hyman Bornstein. Report of Subcommittee XIV, Committee 

A-3, Appendix I, 152. 
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ee Correlation of Cast-Iron Test Bar and Casting a Volume-Surface Ratio, by 
J. W. Bolton. Report of Subcommittee XIV, Committee A-3, Appendix III, 

167. 

Correlation of Test Bar and Casting. Report of Subcommittee XIV, Com- 
mittee A-3, 151. 

Corrosion of Iron and Steel. Report of Committee A-5, 171. 

Embrittlement Investigation. Report of Subcommittee X, Committee A-5, 211. 

Fatigue of Metals. Report of Research Committee, 249. 

Field Tests of Metallic Coatings. Report of Subcommittee VIII, Committee 
A-5, 181. 

Iron-Chromium, Iron-Chromium-Nickel and Related Alloys. Report of Com- 

Magnetic Analysis. Report of Committee A-8, 245. 

Magnetic Properties. Report of Committee A-6, 242. Bien 

Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 

Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, Com- 
mittee A-5, Appendix, 224. 

Standardization, of Dimensions and Material of Wrought-Iron and Wrought- 
Steel Pipe and Tubing. Report of Sectional Committee, 146. 

Summary of sulfuric acid (20-per-cent H,SO, by weight, 25° C.) test data, time 
of perforation in hours obtained by five laboratories using six samples No. 22 
gage, 1.5 by 2.5 in., 178. 

Tentative Definitions of Terms, with Units and Symbols, Relating to Magnetic 
Testing, 696. 

Tentative Method of Bend Testing for Ductility of Metals, 1034. 

Tentative Revisions of: 

Standard Definitions of Terms Relating to Wrought-Iron Specifications, 
Standard Methods of Test for Magnetic Properties of Iron and Steel, 1045. 
Standard Specifications for Staybolt, Engine-Bolt and Extra-Refined 
Wrought-Iron Bars, 1043. 

Tentative Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per 
cent Chromium, and Balance Iron, for Electrical Heating Elements, 712. 

Tests on Cast-Iron Specimens of Various Diameters, by J. T. MacKenzie. 
Report of Subcommittee XIV, Committee A-3, Appendix II, 160. 

Total Immersion Tests. Report of Subcommittee V, Committee A-5, 176. 

Wrought Iron. Report of Committee A 2, 141. 
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Jute. 

Tentative Methods for Identification of Textile Fibers 


Tentative Definitions of Terms Relating to Petroleum, 815. nif Saas 
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_ _Carbon-Steel Axles, Shafts, and Other Forgings for Locomotives and Cars, 


i, 


Laboratory In spection. ny 
Cement Reference Laboratory. Report of Subcommittee, Committee C-1, 299. 
Lacquer. 
Tentative Methods of Sampling and Testing Lacquer Solvents and Diluents, — 


799. 
Tentative Methods of Testing Nitrocellulose Clear Lacquers and a 
Enamels, 806. 
Lath. 


Tentative Specifications for Gypsum Lath, 743. pa tol encllacitioead 
Lead-Base Alloys. 


Lead-Base and Tin-Base Alloys for Die Castings, by Fred J. Tobias. | Report _ 


of Committee B-6, Appendix II, 280. svitadas 
Lead Plate. ara 
Report on inspection of metallic coatings on hardware, structural shapes, oe. 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 
Life Test. 
Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 
Private Fire Department Use, 903. 
Light Metals. 


Light Metals and Alloys, Cast and Wrought. Report of Committee B-7, 284. 
Proposed Revisions in Tentative Standards for Light Metals and Alloys, Cast 
and Wrought. Report of Committee B-7, Appendix, 289. 
Tentative Specifications for Magnesium-Base Alloy Castings, 700. 
Lime. 
Lime. Report of Committee C-7, 307. 
Tentative Revision of Standard a rererares for Hydrated Lime for Structural 


Purposes, 1053. viteineT 
Tentative Specifications for Sand for Use in Lime Plaster, 738. | 
See Building Stone; Lime, goiblivd est 
Tentative Specifications for Lock-Bar Steel Pipe, 686. 7 as 
Locomotives and Cars. 


Tentative Revision of Standard Specifications for Quenched-and-Tempered 
Alloy-Steel Axles, Shafts, and Other Forgings for Locomotives and Cars, 1042. 
Tentative Revision of Standard Specifications for Quenched-and-Tempered 


1042. 
Tentative Specifications for: ‘eh 
Carbon-Steel Forgings for Locomotives, 662. cats! 
Heat-Treated Carbon-Steel Helical Springs, 654. vi. 


Nermaliesd and Tempered Alloy-Steel for 668. 
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ricants. 

Petroleum Products and Lubricants. Report of Committee D-2, 461. 

Ti 

Pol Mekate Vie 209, 

Specifications for Road Oils. Report of Subcommittee C-3, Committee D-4, 

480. 


Magnesium. 
Tentative Specifications for Magnesium-Base Alloy Castings, 700. 
st 


Magnetic Analysis. Report of Committee A-8, 245. 

Magnetic Properties. Report of Committee A-6, 242. 

Tentative Definitions of Terms, with Units and Symbols, Relating to Magnetic 
Testing, 696. 

Tentative Revision of Standard Methods of Test for Magnetic Properties of 
Iron and Steel, 1045. 


Malleable Iron. 
Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 
Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, Com- 
mittee A-5, Appendix, 224. 


Manganese Bronze. 
Tentative Revision of Standard Methods of Chemical Analysis of Manganese 


Marble. 


Hollow Masonry Building Units. Report of Committee C-10, 430. 


Tentative Specifications and Tests for Load-Bearing Concrete Masonry Units, 


See Cement. tel 
Mechanical Analysis. 
Tentative Specifications for Concrete Aggregates, 750. ovisnse 

Tentative Specifications for Round-Hole Screens for Testing Purposes, 1032. 


Metallic Coatings. 


See Galvanizing; Zinc. “eit 


Metallography. Report of Committee E-4, 612. 
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‘Modulus of Elasticity. 


The Effect of Aggregate and Other Variables on the Elastic Properties of Con- 
crete, by P.M. Noble. Report of Committee C-9, Appendix VII, 399. Dis- 
cussion, 422. 

Tentative Method of Filexure Testing of Natural Building Stone (Determina- 
tion of Modulus of Rupture), 829. 


a Tentative Method of Test for Modulus of Elasticity of Natural Building Stone, 
834. 


Moisture. 
Psychrometric Table for Relative Humidity. Report of Committee D-13, 
Appendix, 567. wae 
Tentative Method of Determining Relative Humidity, 1005. Sate data 
Mortar. A 
Tentative Method of Test for Structural Strength of Fine Aggregate Using 


Constant Water-Cement-Ratio Mortar, 767. 
Motor Fuel. 


Definitions of Terms Relating to Petroleum, 815. 


Neutralization. 

Neutralization Methods for Electrical Insulating Oils. tit of + Se A, 
Subcommittee IV, Committee D-9,534 


_ ‘Tentative Specifications for Drawn or Rolled Alloy, 60 per cent Nickel, 15 per 
cent Chromium, and Balance Iron, for Electrical Heating Elements, 712. 
Tentative Specifications for Drawn or Rolled Alloy, 80 per cent Nickel, 20 per 
cent Chromium, for Electrical Heating Elements, 708. 
Nitrocellulose. 
Tentative Methods of Testing Nitrocellulose Clear Lacquers and Lacquer 
Enamels, 806. 
Tentative Specifications and Tests for Soluble Nitrocellulose, 785. 
Nomenclature. 
Nomenclature and Definitions. Report of Committee E-8, 619, 
_ Proposed Definitions of Terms Relating to Methods of Testing. Report of 
- Committee E-1, Appendix III, 602. 
Suggested Terminology Applying to the Study of Concrete Structures in Service, 
by F. R. McMillan. Report of Committee C-9, Appendix VIII, 427. 
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Nomenclature (Continued): 
Tentative Definitions of: 
Terms Relating to the Gypsum Industry, 749. 
es Perms Relating to Heat Transmission of Refractories, 779. 40 aviuboM 
Terms Relating to Natural Building Stone, 845. 
Terms Relating to Petroleum, 815. 
Terms, with Units and Symbols, Relating to Magnetic Testing, 696. 
Tentative Revisions of: 
Standard Definitions of Terms Relating to Paint Specifications, 1068. 
Standard Definitions of Terms Relating to Materials for Roads and Pave- 
ments, 1069. 
Standard Definition of the Term Sand, 1059. 
acs! Standard Definitions of Terms Relating to Wrought-Iron Specifications, 
1050. 
“Notched-Bar Impact. 
, A Further Résumé of the Notched-Bar Impact Test in the Light of Present 
gual Knowledge. Report of Committee E-1, Appendix IV, 605. 
sans) 


See also Lubricants. 

Cloud and Pour Test. Report of Subcommittee XVI, Committee D-2, 468. 

Motor Oils. Report of Technical Committee B, Committee D-2, 473. 

Neutralization Methods for Electrical Insulating Oils. Report of Section A, 
Subcommittee IV, Committee D-9, 534. 

Petroleum Products and Lubricants. Report of Committee D-2, 461. 

Proposed Specifications for Hot Application Road Oils. Report of Subcom- 
mittee C-3, Committee D-4, Appendix III, 486. 

Proposed Specifications for Medium Curing Road Oils. Report of Subcom- 
mittee C-3, Committee D-4, Appendix II, 484. 

Proposed Specifications for Slow Curing Road Oils. Report of Subcommittee 
C-3, Committee D-4, Appendix I, 482. 

Specifications for Road Oils. Report of Subcommittee C-3, Committee D-4, 
480. 

Tentative Definitions of Terms Relating to Petroleum, 815. 

Tentative Revisions of Standard Method of Test for Distillation of Creosote 
Oil, 1064. 

Tentative Revisions of Standard Methods of Sampling and Analysis of Creosote 


O03 
See also Protective Coatings. 
Methods of Analysis of Paint Materials. Report of Subcommittee VIII, Com- 
mittee D-1, 447. 
Preservative Coatings for Structural Materials. Report of Committee D-1, 441. 
Protective Coating Research. Report of Joint Committee, Committee D-1, 
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Specifications for Pigments Dry and in Oil When Marketed in that Form. 
Report of Subcommittee XV, Committee D-1, 453. 

Tentative Revision of Standard Definitions of Terms Relating to Paint Specifi- 
cations, 1068. 


Annual Report of the Executive Committe, 58. 
Our Society. Annual Address by the President, K. G. Mackenzie, 48. 

Papers and Publications. Report of Committee E-6, 614. 
Symposium on Welding—Pittsburgh Regional Meeting. Report of Committee 
E-6 on Papers and Publications, 616, 
Symposium on Effect of Temperature on the Properties of Metals, Sum- 
mary of Proceedings of the Thirty-Fourth Annual Meeting, 17, 19. 
Parkerized. 
Report c on inspection of metallic coatings on hardware, structural shapes, con- — 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 
Pavements. 
Curing of Concrete. Report of Subcommittee XIII, Committee C-9, 331. 
Pavement Core-Drilling Practice, by L. W. Teller and .P. J. Freeman. Report 
of Committee C-9, Appendix ITI, 358. 
Road and Paving Materials. Report of Committee D-4, 475. 
Tentative Revisions of: 
Standard Specifications for Block for Durax Granite Pavements, 1060. 
Standard Specifications for Block for Granite Block Pavements, 1060. 
Standard Specifications for Block for Recut Granite Block ater 3 
1060. 
Chloride, 761. a 
Curing Portland-Cement Concrete Slabs with Bituminous Coverings, 758. 
Curirig Portland-Cement Concrete Slabs with Calcium-Chloride Admixture, 
760. 
Curing Portland-Cement Concrete Slabs with Wet Coverings, 762. 


Petroleum Products. 
See also Bituminous Materials; Lubricants; Oils. 
Cloud and Pour Test. Report of Subcommittee XVI, Committee D-2, 468. Z 
Gasoline. Report of Technical Committee A, Committee D-2, 471. ce a 
Motor Oils. Report of Technical Committee B, Committee D-2, 473. 
Petroleum Products and Lubricants. Report of Committee D-2, 461. 
Tentative Definitions of Terms Relating to Petroleum, 815. 
Tentative Revision of Standard Method of Test for Distillation of Natural be oe 
Gasoline, 1062. 


Tentative Revision of Standard Methods of Test for Viscosity of Petroleum fe 
Products and Lubricants, 1062. 
Tentative Method of Test for Vapor Pressure of Natural Gasoline (Reid a 7 ~ 
Method), 808. 
Phase Difference. 
Tentative Method of Testing Electrical Insulating Materials for Power Factor 
and Dielectric Constant at Frequencies of 100 to 1500 Kilocycles, 877, 
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Ellectric-Fusion-Welded Steel Pipe 673. 


Methods of Analysis of Paint Materials. Report of Subcommittee VIII, Com- 
mittee D-1, 447, 
Preservative Coatings for Structural Materials. Report of Committee D-1, 441. 
Report of Cooperative Work on the Determination of the Tinting Strength of 
Pigments. Report of Subcommittee VIII, Committee D-1, Appendix, 448. 
Specifications for Pigments Dry and in Oil. when Marketed in that Form. 
Report of Subcommittee XV, Committee D-1, 453. 


ue ‘Tentative Method of Test for Tinting Strength of White Pigments, 797. 


Pipe and Piping Materials. 
_ Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 
. Qtendasdiontion of Dimensions and Material of Wrought-Iron and Wrought- 
Steel Pipe and Tubing. Report of Sectional Committee, 146. 
_ Tentative Revision of Standard Specifications for Cement-Concrete Sewer Pipe, 


Electric-Resistance-Welded Steel Pipe, 677. bea 


Forge-Welded Steel Pipe, 683. 
Lock-Bar Steel Pipe, 686. 
Riveted Steel and Wrought-Iron Pipe, 691. 

Steel Plates of Flange and Firebox Qualities for Forge Welding, 648. 


See Bituminous Materials. 


Pittsburgh Regional Meeting. 
Symposium on Welding—Pittsburgh Regional Meeting. Report of Committee 
E-6 on Papers and Publications, 616. 


_ Gypsum. Report of Committee C-11, 436. at 
Tentative Specifications for Sand for Use in Lime Plaster, 738. aS ns 


Plaster Board. 
Tentative Specifications for Gypsum Lath, 743. Cale 


Tentative Specifications for Gypsum Wall Board, 740. ee 
Tentative Specifications for Rubber Pump Valves, 944. 
Plates 
tales 
See also Sheets. 
Tentative Revision of Standard Specifications for Steel Plates of Structural 
Quality for Forge Welding, 1043. 
_ Tentative Specifications for Steel Plates of Flange and Firebox Qualities for 
Forge Welding, 648. 
Tentative Specifications for Structural Steel for Ships, 641. k 
Porosity. 
Tentative Revision of Standard Method of Test for Porosity and Permanent 
Volume Changes in Refractory Materials, 1054. 


Pigments. 
also Paints. 
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Portland Cement. 
Pour Point. 


| Power Factor. 


Presidential Address. 


Proportional Limit. 


See Cement. 
Cloud and Pour Test. Report of Subcommittee XVI, Committee D-2, 468. ae a: ayy 


Tentative Method of Testing Electrical Insulating Materials for Power Factor 
and Dielectric Constant at Frequencies of 100 to 1500 Kilocycles, 877. 


Our Society. Annual Address by the President, K. G. Mackenzie, 48. 


Proposed Definitions of Terms Relating to Methods of Testing. 
Committee E-1, Appendix ITI, 602. 


Protective Coatings. 

See also Galvanizing; Paints; Zinc. 
Cellulose Ester Coatings. Report of Subcommittee XXV, Committee D-1, 456. H +3 
Corrosion of Iron and Steel. Report of Committee A-5, 171. com 
Embrittlement Investigation. Report of Subcommittes X, Committee A-5 a 

211. 
Field Tests of Metallic Coatings. Report of Subcommittee VIII, Committee 
A-5, 181. 
Methods of Analysis of Paint Materials. Report of Subcommittee VIII, Com- 
mittee D-1, 447. 
Preservative Coatings for Structural Materials. Report of Committee D-1, 441. 
Protective Coating Research. Report of Joint Committee, Committee D-1, 
460. 
Report of Cooperative Work on the Determination of the Tinting Strength of 
Pigments. Report of Subcommittee VIII, Committee D-1, Appendix, 448. 
Report on inspection of metallic coatings on hardware, structural shapes, 
conduit, etc., exposed to atmosphere on test racks at five locations, 184. 
Ee, Bibliography on the Embrittlement of Structural Steel in Galvan- 


izing, by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, 
Committee A-5, Appendix, 224. 

Specifications for Pigments Dry and in Oil when Marketed in that Form, 
Report of Subcommittee XV, Committee D-1, 453. 

Tentative Methods of: 


Sampling and Testing Lacquer Solvents and Diluents, 799. a, 
Testing Nitrocellulose Clear Lacquers and Lacquer Enamels, 806. < 
Test for Tinting Strength of White Pigments, 797. a. . 
Tentative Revision of Standard Definitions of Terms Relating to Paint Specifi- — : 
cations, 1068. 


Tentative Specifications for Acetone, 796. ca 
Total Immersion Tests. Report of Subcommittee V, Committee A-5,176, 
Zinc Coating of Iron and Steel. Report of Sectional Committee, 238, 
Psychrometric Table. 
Psychrometric Table for Relative Humidity. Report of Committee D-13, 
Appendix, 567. 
See Papers and Publications, an 
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Z ane Tentative Specifications for Rubber Pump Valves, 944. 
Pyroxylin. 
Tentative Specifications and Test Methods for Cotton Goods for Rubber and © 
Pyroxylin Coating, 982. 


Tentative Method of Testing Electrical Insulating Materials for Power Factor 
and Dielectric Constant at Frequencies of 100 to 1500 Kilocycles, 877. 
Railway Springs. 
Tentative Specifications for Heat-Treated Carbon-Sieel Helical Springs, 654. 


Ramie. 


fr a: ‘Tentative Methods for Identification of Textile Fibers and Their Quantitative 
py Determination in Mixed Goods, 1009. 
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Tentative Methods for Identification of Textile Fibers and Their Quantitative 
Determination in Mixed Goods, 1009. 
Tentative Specifications for Tolerances and Test Methods for Rayon, 974. 


_ Refractories. 

Refractories. Report of Committee C-8, 312. 

Tentative Definitions of Terms Relating to Heat Transmission of Refractories, 
779. 

Tentative Method of Control Test for Resistance of Fire-Clay Brick to Thermal 
Spalling Action, 777. 

Tentative Revision of Standard Method of Test for Porosity and Permanent 
Volume Changes in Refractory Materials, 1054. 

Tentative Revision of Standard Method of Test for Softening Point of Fire- 
Clay Brick, 1056. 


Reinforced Concrete. 


Psychrometric Table for Relative siesta: Report of Committee D-13, 
Appendix, 567. 


rs Tentative Method of Determining Relative Humidity, 1005. eee 
te 


Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and W. 
A. Welcker, Jr. Joint Research Committee on Effect of Temperature on the 
Properties of Metals, Appendix II, 122. 

Correlation of Research. Report of Committee E-9, 626. 

Effect of Temperature on the Properties of Metals. Report of Joint Research 
Committee, 106. Report of Committee III on Projects and Work, 110. 
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_ Embrittlement Investigation. Report of Subcommittee X, Committee A-5, 211. 
Fatigue of Metals. Report of Research Committee, 249. 
enn Creep Testing Apparatus at the Massachusetts Institute of Technology, 
i by F. H. Norton and J. B. Romer. Joint Research Committee on Effect 
of Temperature on the Properties of Metals, Appendix III, 129. 
"2d Progress Report on Fatigue Tests of Low-Carbon Steel at Elevated Tempera- 
tures, by H. F. Moore and N. J. Alleman. Joint Research Committee on 
Se Effect of Temperature on the Properties of Metals, Appendix I, 114. 
Protective Coating Research. Report of Joint Committee, Committee D- 1, 460. 
Yield Point of Structural Steel. Report of Research Committee, 136, 


Resistance Alloys. is Age 
See Electrical-Resistance Alloys. To! E 


Tentative Specifications for Electric-Resistance-Welded Steel Pipe, 677. 


Resistivity. 
See also Conductivity. 


Tentative Method of Test for Determining the 2 Temperature- -Resistance (Con- 
stants of Resistance Alloys, 732. ¢ 


Rivets. 
‘Tentative Specifications for Riveted Steel and Wrought-Iron Pipe, 691. 
Tentative Specifications for Structural Steel for Ships, 641. 


Road Materials. 
See also Bituminous Materials; Brick; Concrete. i ae 
_ Proposed Methods of Chemical Analysis of Calcium Chloride. Report of Com- © 
mittee D-4, Appendix V, 490. 
Proposed Specifications for Cut-Back Asphalts. Report of Subcommittee C-3, 
m0 Committee D-4, Appendix IV, 488. 
_ Proposed Specifications for Hot Application Road Oils. Report of Subcommit- 
tee C-3, Committee D-4, Appendix III, 486. 
Proposed Specifications for Medium Curing Road Oils. Report of Subcom- 
mittee C-3, Committee D-4, Appendix II, 484. 
_ Proposed Specifications for Slow Curing Road Oils. Report of Subcommittee 
C-3, Committee D-4, Appendix I, 482. 
Road and Paving Materials. Report of Committee D-4, 475. 
Specifications for Road Oils. Report of Subcommittee C-3, Committee D-4, 
480, 
Tentative Revisions of: 
Standard Definitions of Terms Relating to Materials for Roads and Pave- 
. ments, 1069. 
Standard Specifications for Block for Granite Block Pavements, 1060. 
Standard Specifications for Shovel-Run or Crusher-Run Broken Slag for 
Waterbound Base, 1060. 
Standard Specifications for Broken Slag for Waterbound Base and Wearing 
Course, 1059. ovale 
‘Tentative Specifications for Concrete Aggregates, 750. 
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Rock. 
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Sée Aggregates; Road Materials; Stone. 


Rockwell Hardness. 
Proposed Methods of Rockwell Hardness Testing of Metallic Materials. Report 


Accelerated Weathering Tests. Report of Subcommittee VIII, Committee D- 
511. 
ten on Bituminous Waterproofing and Roofing Materials. Report of Committee D-8, 
506. 


Refined Ductility Tests for Roofing Materials. . Report of Subcommittee VII, 
Committee D-8, 508. 

Slate. Report of Committee D-16, 574. 
; Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, 
Granular Talc or Mineral Granules; also Asphalt Shingles Surfaced with 
Mineral Granules, 818. 


Rubber Products. 
Proposed Revisions in Standards and Tentative Standards for Rubber Products. 
Report of Committee D-11, Appendix, 548. OCs 
Rubber Products. Report of Committee D-11, 541. , 
Tentative Method of Test for Hardness of Rubber, 971. 7% 
Tentative Methods of Chemical Analysis of Rubber Products, 947. 
Tentative Revision of Standard Methods of Testing Rubber Products, 1067. 
Tentative Specifications for: 
Cotton Rubber-Lined Fire Hose for Public and Private Fire Department 
Use, 903. 
__Insulated Wire and Cable: 30-per-cent Hevea Rubber, 926. ep 
3 Rubber Pump Valves, 944. 
_ Specifications and Test Methods for Cotton Goods for Rubber and areata 
a lin Coating, 982. 
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Steam Hose, 921. 
Sampling. 
Wa (Methods of sampling are indexed under the subjects covered by them.) 
‘Sand. 


See also Aggregates; Road Materials. 
. Tentative Methods of Test for Soundness of Fine Aggregates by Use of Sodium 
Sulfate, 769. 
a Tentative Methods of Test for Structural Strength of Fine Aggregate Using 
Constant Water-Cement-Ratio Mortar, 767. 


_ Tentative Revision of Standard Definition of the Term Sand, 1059. 
Tentative Specifications for Concrete Aggregates, 750. 
Tentative Specifications for Sand for Use in Lime Plaster, 738. a 

. See Sieves. 
Sewer Pipe. 


Tentative Revision of Standard Specifications for Cement-Concrete Sewer 
Pipe, 1053. 


1100 
g 
i 
ioe 
> 
i 
| 
My 
5 
| 
| 
| 
. 
+ 


‘Shapes. 
Tentative Specifications for Structural Steel for Ships, 641. mM, on wi 7 


Tentative Method of Shear Testing of Natural Building Stone, 839. ie a 


Tentative Specifications for Gypsum Sheathing Board, 746. 
Hall ovitaral 


Sheets. 
Tentative Methods of: 
Test for Comparing the Thermal Conductivities of Solid Electrical am 
ating Materials, 897. 
Testing Laminated Sheet Materials Used in Electrical Insulation, 889. 
Testing Sheet and Tape Insulating Materials for Dielectric Strength, 867. i. 


Sherardized. 
Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 


Shingles. 

Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, 
Granular Talc or Mineral Granules; also Asphalt Shingles Surfaced with 

Mineral Granules, 818. ; 


Ships. 
Tentative Specifications for Structural Steel for Ships, 641. jaye < 
Sieves. 


Tentative Specifications for Round-Hole Screens for Testing Purposes, 1032. 
Silk. 
Tentative Methods for Identification of Textile Fibers and Their Quantitative 
Determination in Mixed Goods, 1009. 
Tentative Specifications for Tolerances and Test Methods for Silk and Cotton 
Tapes, 990. 


Non-Ferrous Metals and Alloys. Report of Committee B-2,250. = 

Tentative Methods of Chemical Analysis of Silver Solders,722. 


See also Aggregates; Road Materials. 
Tentative Revision of Standard Specifications for Broken Slag for Waterbound 
Base and Wearing Course, 1059. 
Tentative Revision of Standard Specifications for Shovel-Run or Crusher-Run 
Broken Slag for Waterbound Base, 1060. 
Tentative Specifications for Concrete Aggregates, 750. 


Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, 
Rae Granular Tale or Mineral Granules; also Asphalt Shingles Surfaced with 
Mineral Granules, 818. 


| Slate. Report of Committee D-16, 574. 
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Sodium Sulfate. 
Tentative Methods of Test for Soundness of Coarse Aggregates by Use of 
Sodium Sulfate, 773. 


Tentative Methods of Test for Soundness of Fine Aggregates by Use of Sodium 
Sulfate, 769. 


Tentative Revision of Standard Method of Test for Softening Point of Fire- 
a 


Tentative Methods of Chemical Analysis of Silver Solders, 722. Whirsa Vr. 


Solvents. 
Cellulose Ester Coatings. Report of Subcommittee XXV, Committee D-1, 456. 
Tentative Methods of Sampling and Testing Lacquer Solvents and Diluents, 799. 
Tentative Specifications for Acetone, 796. 
‘Soundness. 
Tentative Methods of Test for Soundness of Coarse Aggregates by Use of Sodium 
Sulfate, 773. 


Tentative Methods of Test for Soundness of Fine Aggregates by Use of Sodium 
Sulfate, 769. 


Spelling. 
Tentative Method of Control Test for Resistance of Fire-Clay Brick to Thermal 
Spalling Action, 777. 
Chemical Analysis of Rubber Products, 947. 


Test for Absorption and Apparent Specific Gravity of Natural Building 
Stone, 832. 


Test for Apparent Specific Gravity of Coarse Aggregates in a Saturated 
Condition, 766. 
Tentative Revisions of Standard Methods of | Sampling and Analysis of Creosote 


Oil, 1063. ber wan weak 
Speed of Testing, © blo! 
See Testing, Methods of. oA baa alates, 
Tentative Specifications for Heat-Treated Carbon-Steel Helical Springs, 654. 


Stability Tests. 

Stability Tests on Semet-Solvay Coke for Standard Sample, by R. M. Fowler. 
Report of Committee D-5, Appendix, 497. 

Standardization. 
Annual Report of the Executive Committee, 58. 
Cement Reference Laboratory. Report of Subcommittee, Committee C-1, 299. 
Our Society, Annual Address by the President, K. G. Mackenzie, 48, 
Standards. Report of Committee E-10, 630. 1B 
Summary of the Proceedings of the Thirty-fourth Annual Meeting, 13. 


Statistical Analysis. 
Methods of Testing. Report of Committee E-1,588% 
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Steel. 


Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand Cast- a oe ee 


Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and W. _ oe) 
A. Welcker, Jr. Joint Research Committee on Effect of Temperature on the 
Properties of Metals, Appendix II, 122. 

Corrosion of Iron and Steel. Report of Committee A-5, 171. 

Discussion on Reinforcement Bar Specifications, 101. 

Effect of Temperature on the Properties of Metals. Report of Joint Research 
Committee, 106. Report of Committee III on Projects and Work, 110. a 

Embrittlement Investigation. Report of Subcommittee X, Committee A-5, 211. 

Fatigue of Metals. Report of Research Committee, 249. E 

Field Tests of Metallic Coatings. Report of Subcommittee VIII, Committee | 
A-5, 181. 

Iron-Chromium, Iron-Chromium-Nickel and Related Alloys. Report of Can 
mittee A-10, 246, 

Magnetic Analysis. Report of Committee A-8, 245. 

Magnetic Properties. Report of Committee A-6, 242. sn 

New Creep Testing Apparatus at the Massachusetts Institute of Technology, 
by F. H. Norton and J. B. Romer. Joint Research Committee on nega 
of Temperature on the Properties of Metals, Appendix III, 129. (eae 

Proposed Methods of Rockwell Hardness Testing of Metallic Materials. Report na flea 
of Committee E-1, Appendix I, 595. a 73 

Proposed Requirements for Speed of Tension Testing of Metallic Materials. eat 
Report of Committee E-1, Appendix II, 599. a) ae 

Progress Report on Fatigue Tests of Low-Carbon Steel at Elevated Tempera- __ 
tures, by H. F. Moore and N. J. Alleman. Joint Research Committee on 
Effect of Temperature on the Properties of Metals, Appendix I, 114. 

Proposed Revisions in Standards and Tentative Standards for Steel. Report 
of Committee A-1, Appendix, 96. 

Report of inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 

Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. Report of Subcommittee X, Com- 
mittee A-5, Appendix, 224. 

tandardization of Dimensions and Material of Wrought-Iron and Wrought- 
Steel Pipe and Tubing. Report of Sectional Committee, 146. 

Steel for Welding. Report of Subcommittee XXI, Committee A-1, 92. 

teel. Report of Committee A-1, 87. 

ummary of sulfuric acid (20-per-cent H,SO, by weight, 25° C.) test data, time 

of perforation in hours obtained by five laboratories using six samples No. 22 
gage, 1.5 by 2.5 in., 178. 

Tentative Definitions of Terms, with Units and Symbols, Relating to Magnetic — 

Tentative Method of Bend Testing for Ductility of Metals, 1034. = Pie ‘ ai 

Tentative Revisions of: Ts 

Standard Methods of Test for Magnetic Properties of Iron and Steel, 1045. 

Standard Specifications for Billet-Steel Concrete Reinforcement Bars, 1040. 

Standard Specifications for Quenched-and-Tempered Alloy-Steel Axles, 
Shafts, and Other Forgings for Locomotiv es and Cars, 1042. 
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Standard a for Quenched-and-Tempered Carbon-Steel Axles, 
Shafts, and Other Forgings for Locomotives and Cars, 1042. 
Standard Specifications for Rail-Steel Concrete Reinforcement Bars, 1041. 
Standard Specifications for Steel Plates of Structural Quality for steel 
Standard Specifications for Steel Tie Plates, 1042. ape ae 
Standard Specifications for Structural Silicon Steel, 1039. 
Tentative Specifications for: 
Carbon-Steel Forgings for Locomotives, 662. athe 
Electric-Fusion-Welded Steel Pipe, 673. 
Heat-Treated Carbon-Steel Helical Springs, 654. 


Lock- Bar Steel Pipe, 686. 


Riveted Steel and Wrought-Iron Pipe, 691. 
Steel Plates of Flange and Firebox Qualities for Forge Welding, 648. 
Structural Steel for Ships, 641. 
Total Immersion Tests. Report of Subcommittee V, Committee A-5, 176. 
Yield Point of Structural Steel. Report of Research Committee, 136. 


tone. 
See also Aggregates; Road Materials. 
Natural Building Stones. Report of Committee D-18, 584. Fk 
Tentative Definitions of Terms Relating to Natural Building Stone, 845. 
Tentative Methods of: 
Test for Absorption and Soe Specific Gravity of Natural Building 
Stone, 832. 
Flexure Testing of Natural Building Stone (Determination of a of 
Rupture), 829. 
Shear Testing of Natural Building Stone, 839. 
Test for Modulus of Elasticity of Natural Building Stone, 834. AS 
Test for Apparent Specific Gravity of Coarse Aggregates in a Saturated 
Condition, 766. 
Test for Soundness of Coarse Aggregates by Use of Sodium Sulfate, 773. 
Tentative Specifications for Concrete Aggregates, 750. 


tructural Clay Tile. 
Hollow Unite. 


Structural Steel. 


Seealso Steel 
Embrittlement of Subcommittee X, Commies A-5, 211. 
Proposed Requirements for Speed of Tension Testing of Metallic Materials. 

Report of Committee E-1, Appendix II, 599, 
Report on inspection of metallic coatings on hardware, structural shapes, con- 
duit, etc., exposed to atmosphere on test racks at five locations, 184. 
Selected Bibliography on the Embrittlement of Structural Steel in Galvanizing, 
by Samuel Epstein and B. N. Daniloff. ae of Subcommittee X, Com- 


mittee A-5, Appendix, 224, | 
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Tentative Method of Test for Structural Strength of Fine Aggregate Using 
Constant Water-Cement-Ratio Mortar, 767. 

Tentative Revision of Standard Specifications for Steel Plates of Structural 
Quality for Forge Welding, 1043. 

Tentative Revision of Standard Specifications for Structural Silicon Steel, 1039. 

Tentative Specifications for Structural Steel for Ships, 641. 

Yield Point of Structural Steel. Report of Research Committee, 136. 


Sustaining Membership. 
Annual Report of the Executive Committee, 58. 
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Tentative Method of Testing Sheet and Tape Insulating Materials for Dielectric 
Strength, 867. 
Tentative Specifications for: 
Insulated Wire and Cable: 30-per-cent Hevea Rubber, 926. =F 
0.007-in. Cotton Tape, 988. 
Specifications and Test Methods for Asbestos Tape for Electrical Purposes, 
996. 
eh Tolerances and Test Methods for Silk and Cotton Tapes, 990. 


Tar Products. 
See Bituminous Materials. 


Tear Test. 
Tentative Revision of Standard Methods of Testing Woven Textile Fabrics, 
1062. 
Tentative Revision of Standard Specifications for Tolerances and Test Methods 
for Certain Light and Medium Cotton Fabrics, 1061. be 


Temperature, Effect of. 
Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and W. A. . 
Welcker, Jr. Joint Research Committee on Effect of Temperature on the 
Properties of Metals, Appendix IT, 122. 
Effect of Temperature on the Properties of Metals. Report of Joint Research 
Committee, 106. Report of Committee III on Projects and Work, 110. 
New Creep Testing Apparatus at the Massachusetts Institute of Technology, by 
ies F. H. Norton and J. B. Romer. Joint Research Committee on Effect of 
4 Temperature on the Properties of Metals, Appendix III, 129. 
___ Progress Report on Fatigue Tests of Low-Carbon Steel at Elevated Tempera- 
tures, by H. F. Moore and N. J. Alleman. Joint Research Committee on 
Effect of Temperature on the Properties of Metals, Appendix I, 114. 
Symposium on Effect of Temperature on the Properties of Metals, Summary 
of Proceedings of the Thirty-Fourth Annual Meeting, 17, 19. 
r ‘Tentative Method of Test for Determining the Temperature-Resistance Cone 
stants of Resistance Alloys, 732. 


Tension Testing. 
Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and 
_--s W. A. Welcker, Jr. Joint Research Committee on Effect of Temperature 
on the Properties of Metals, Appendix II, 122. 


Tape. 
See also Rubber Products; Textile Materials. . 
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Tension Testing (Continued): mT 
Proposed Requirements for Speed of Tension Testing of Metallic Materials. 
Report of Committee E-1, Appendix IT, 599. 
Tentative Specifications for Cotton Rubber-Lined Fire Hose for Public and 
ie Private Fire Department Use, 903. 
_- Yield Point of Structural Steel. Report of Research Committee, 136. 
Testing Apparatus. 

Apparatus for Low-Temperature Endurance Testing, by H. W. Russell and 
W. A. Welcker, Jr. Joint Research Committee on Effect of Temperature on 
the Properties of Metals, Appendix II, 122. 

The Effect of Aggregate and Other Variables on the Elastic Properties of Con- 
crete, by P. M. Noble. Report of Committee C-9, Appendix VII, 399. Dis- 
cussion, 422. 

First Exhibit of Testing Apparatus and Machines. Annual Report of the 
Executive Committee, 80. 

First Exhibit of Testing Apparatus and Machines, Summary of the Proceedings 
of the Thirty-fourth Annual Meeting, 13. 

Measurement of Thickness of Textiles and Similar Materials, by W. E. Emley. 
Report of Committee E-1, Appendix V, 608. 

New Creep Testing Apparatus at the Massachusetts Institute of Technology, by 
F. H. Norton and J. B. Romer. Joint Research Committee on Effect of 
Temperature on the Properties of Metals, Appendix III, 129. 

Pavement Core-Drilling Practice, by L. W. Teller and P. J. Freeman. Report 
of Committee C-9, Appendix III, 358. 

Progress Report on Fatigue Tests of Low-Carbon Steel at Elevated Tempera- 
tures, by H. F. Moore and N. J. Alleman. Joint Research Committee on 
Effect of Temperature on the Properties of Metals, Appendix I, 114. 

Proposed Methods of Rockwell Hardness Testing of Metallic Materials. Report 
of Committee E-1, Appendix I, 595. 

Summary of the Proceedings of the Thirty-fourth Annual Meeting, 13. 

Tentative Revision of Standard Specifications for Textile Testing Machines, 
1061. 


T 
Ave a (Methods of analysis, sampling, testing, etc., and revisions thereof, are indexed 


under the subjects covered by them.) 

Determining the Cement Content of Set Concrete by Chemical Methods of 
Analysis, by H. F. Kriege. Report of Committee C-9, Appendix VI, 386. 

A Further Résumé of the Notched-Bar Impact Test in the Light of Present 
Knowledge. Report of Committee E-1, Appendix IV, 605. 

Measurement of Thickness of Textiles and Similar Materials, by W. E. Emley. 
Report of Committee E-1, Appendix V, 608. 

Methods of Testing. Report of Committee E-1, 588. 

Proposed Definitions of Terms Relating to Methods of Testing. Report of 
Committee E-1, Appendix ITI, 602. 

Proposed Methods of Rockwell Hardness Testing of Metallic Materials. Report 
of Committee E-1, Appendix I, 595. 
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seine Method of Test for the Field Determination of the Constituents of 
Fresh Concrete. Report of Committee C-9, Appendix V, 383. 
Proposed Requirements for Speed of Tension Testing of Metallic Materials. ; 
Report of Committee E-1, Appendix II, 599. ea 
Report of Cooperative Work on the Determination of the Tinting Strength of | 
Pigments. Report of Subcommittee VIII, Committee D-1, Appendix, 448. 
A Study of the Analysis of Fresh Concrete, by W. M. Dunagan. 
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